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STATIC SWILITY AND CONTROL OF CANARD CONF’IGURATIONS 
WING AND CANARD ON AM EXEXOED BODY 
By John W. Boyd and Victor L. Peterson 
Results of an Fnvestigation of the s ta t ic   s tab i l i ty  and. control 
characteristics of a canard airplane configuration are presen-kd without 
analysis for  the Mach number range from 0.70 to 2.22. The configuration 
consisted of a triangular wing and triangular canard, both of aspect 
body. The hinge l ine of the canard w&8 in  the extended wing chord plane, 
1.79 w i n g  ~ 8 2 1  aerodynamic chorda ahead of the reference center of 
moments.  The ratio of the area of the exposed canard panels to the 
t o t a l  area of the wing w a s  6.9 percent. Data are presented for various 
c d i n a t i o n s  of the body, canard, wing, and vertical  tail a t  Oo and 5O 
sideslip  for an angle-of -attack range of -60 6 +lSo. The canard 
w l e c t i a n  angles ranged from OO t o  +20°. 
.) 
c ra t io  2.0, a low aspect r a t i o  vertical  tail, and a modified Sears-Haack 
INTRODUCTION 
The possible gains ta be realized  at supersonic speeds in  the form 
of reduced trim drag and increased  ‘maneuverability by the  use of canards 
rather than conventional tail-aft controls have resulted i n  increased 
interest i n  these arrangements. Therefore, extensive  research program 
aimed at determining the static  longitudinal and directional  characteris- 
t i c s  of a number of canard configurations has been undertaken a t  the Ames 
Aeronautical Laboratory. 
AS a pa r t  of the program, tests were conducted to determine the 
effect of canard location on the aerodynanifc characteristics of the con- 
and presents without analysis the longitudhd. and directional  character- 
- figurations. This report is one of a aeries pertaining t o  the program 
I 
an extended b'ody in order  to  shift the canard forward. This  configuration, 
which  differed from that of reference 1 only in the body length  and  dis- 
tance fran the canard to the wing, consieted of a triangular w i n g  and - 
canard,  both of aspect  ratio 2.0, a low aspect.ratlo  vertical  tall, and
a modified  Sears-Haack body. 
Results f o r  the  configuration  utilizing  the n o m  Sears-Hsack body 
have  been  presented in reference 1. 
NOTATION 
aerodynamic  center  determined  at CL = 0, percent F. 
wing  span,  ft 
mean aerodynamic  chord of wing, ft 
mean aerodynamic  chord  of  c&z1ard, ft 
canard  root  chord, f t
drag  coefficient, - drag SS 
drag  coefficient  at  zero  lift 
l i f t  coefficient, - lift ss 
lift-curve slope taken through zero angle of  attack,  per deg 
pitching-moment  coefficient, pitching moment 
. . .  . SST , referred to 
projection of the 0.0k point on the melage reference  line 
(center  of  moments  different  from  that of ref. 1) 
rolling-moment  coefficient , 
yawing-moment  coefficient, Yafig moment, referred  to  projecttan 
ro l l ing  moment 
¶fib 
Sm 
of the 0.045 point on the  fuselage  reference lhe 
side-force  coefficient, Side force ss 
difference  between 
sideslip  divided 
difference between 
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- difference between side-f orce coefficients at 5 O  and 0' sideslip B divided by 5', per deg - 
chc canard hinge-moment coefficient, 
canard hinge moment 
C@c (cc/2) 
cZC force coefficient normal t o  canard, 
normal force 
ss 
'2 (,)- maxFrmun lift-drag r a t i o  
M free-stream Mach  nuniber 
¶ free-stream dynam~c pressure, ~ b / s q  f t  
s wing area formed by extending the leading and t ra i l ing  edges 
t o  the plane of syaanetry, sq f t  
SC ewosed canard area, sq f t  
a angle of attack of w i n g  root chord, deg 
- 
- B sideslip angle measured  between the relative w i n d  and vertical  
plane o f  symmetry, deg 
6 angle of deflection of the canard wfth respect t o  the extended 
wing chord plane, positive when trailing edge is down, deg 
Configurations; are denoted by the following l e t t e r s  used i n  combination: 
B bow 
C canard 
v vertical  t a i l  
W wing 
APPARATUS AND MODEL 
Test  Facility 
The experhental data w e r e  obtained in the Ames 6- by 6-foot . supersonic wind tunnel which is a closed-circuit  variable-pressure type 
w i t h  a Mach rimer range contlnuous from 0.70 t o  2.22. A recent m o d i f i -  
cation  involved"Wrfo2ating %he %est-section f l o o r  a d  ceiling and adding - 
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a boundary-layer  removal  system  to  enable  uniform  flow to be  maintained 
at  transonic  and low supersonic  speeds. At the same time  injector  flaps 
were  installed  downstream of the  test  section  to  extend  the  upper  Mach 
rider limit  by  reducing  the  required  campression  ratio  across  the  nozzle 
and by  better  matching  the  weight  flow  characteristics  of  the  nozzle  with 
those of the  compressor. - 
L 
Analysis  of  the  results of an extensive  survey  of  the  modified whd- 
tunnel  characteristics,  although  incomplete,  is  sufficiently  complete  to 
establish  the  validity  of  the  results of the  present  investigation. 
1 
.~ 
Description  of  Model  and  Balances 
The  sting-mounted  model  consisted  of an aspect  ratio 2.0 triangular 
wing, an  aspect  ratio-2.0  all-movable  triangular  canard,  and a low spect 
ratio  vertical  tail, all mounted on a modified  Sears-Haack  body. The 
configuration  differed  from  that of reference 1 only in  the  bcdy  length 
and distance  between  the  canard  and  the wing. A cylindrical  section w m  
inserted in the  Sears-Haack  body  between  the w i n g  and  canard so that the 1 
canard  was sinply moved  forward in the  extended win@; chord  plane.  (See 
fig. l(a).)  The  canard  hinge  line (0.3TFc) was 1.79 wing mean aerodynamic 
chords  ahead of the  reference  center  of  moments (O.&F). A dimensional 
sketch  of  the  model  is shown in figure l(a) . The  wing  and  vertical  tail 
had NACA 0003-63 sections stremise and the  c.onstant  thickness c d ,  
detailed  in  figure.l(b),  had  beveled  leading a d  trailing  edges.  The . . 
ratio  of  the  area of the  exposed  canard  panels  to  the total area of the 
w i n g  was 6.9 percent  and  the  ratio  of  the fatal are- was 12.9 percent. 
The wing,  canard,  and  vertical t il-were of  solid  steel  construction t  
minhize aeroelastic  effects.  The  surfaces  were  polished  to  give a 
smooth  surface and further  treated  to  prevent  corrosion. 
. .  
The  fuselage w a s  cut off as shown in figure l(a) to  accommodate  the 
sting and the  six-component  strain-gage  balance  which  measured  forces  and . . . 
moments on the  entire  configuration.  Canard  normal  forces.azid  hinge 
moments  were  obtained from a two-component  strain-gage  balance mounted 
in the  nose of the  fuselage.  The canard, wing, and  vertical  tail  were 
removable,  enabling  data  to  be  taken  which  would  permit an evaluat on of 
the  contribution  of  each of the  component parts of the model and the 
interference  between them. 
Range  of  Test  Variables 
For convenience,  table I is  presented showing the range of varkbles 
for  each of the  configurations  tested. -Mach numbers of 0.70, 0.9, 0.95, 
. 
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1.00, 1.05, 1.10, 1.30, 1.50, 1.70, 1.90, and 2.22 and  angles  of  attack 
ranging from -6O to +18O at Oo and 5O sideslip  were  covered & the  inves- 
tigation. The test Reyno lds  rimer based on the wing mean aerodynanic 
chord  was 1.84 million  at  Kach numbers of 0.95, 1.00, 1.05, and 1.10, and 
3.68 million at all other  Mach  numbers.  The  smaller  Reynolds n W e r  was  
necessary  at  transonic  speeds  because of model structural  limitations. 
At the  relatively low Reynolds numbers  at  which  most wind tunnels 
operate,  extensive  regions of lamfnar flow  can exist on models  at  zero 
lift.  At  lifting  conditions  the  transition  points o  the w i n g ,  canard, 
and  vertical  tail  usually  move  forward,  thus  caus'ing a change in  the 
friction  drag  with  changing  lift  coefficient  which  is  difficult to evalu- 
ate and, moreover,  not  necessarily  representative  of full scale. In 
order  to  induce  transition at fixed locations on the  component parts, a 
0.010-inch-dbmeter  wire w a s  placed on the wing and  0.005-Fnch-diameter 
wires were  affixed  to  the  canard a-ud vertical tail in the locations 
s h m  in figure l(a). When the  model was tested with  the  canard  off, a 
0.010-inch-Wter wire was  lOC8ted on the bcdy 4 inches from the  nose. 
The wire sizes w e r e  selected on the  basis of the  results of reference 2. 
Although  there is no conclusive  evidence aa .to the mamitude of the form 
drag  increment  contributed  by  the  transition wires, previous  studies  have 
indicated  this  increment  to  be  not more than 0.0010. Al of  the data 
presented  herein  are for transition-fixed  conditions. 
Reduction  of  Data 
The  data  presented  herein  have  been  reduce&  to st- NACA coeffi- 
cient form. RolXng-moment,  side-force,  yawing-marent, and pitching- 
moment  coefficients  were  computed  about the body  axes.  Lift  and rag 
coefficients  were  referred  to  the w i n d  axes.  The  pitching-mament and 
yawing-moment  coefficients  were  referred  to  the 0.04 point  of  the wing 
mean  aerodynamic  chord. This location was chosen to give a miniraum 
static  margin  of O.O3F in the  range of trim lift coefficients  between 0
and 0.5 throughout  the  Mach  number  range  investigated. It should  be 
noted  that  this requirekt resulted in a center-of-moment  location  that 
waa different  from  that of reference 1. The canard  hinge  moments were 
computed  about a hinge line located  at he Q.35 point of  the caaesd mean 
aerodynamic chord. Factors  which  affect  the  accuracy of the results  are 
discussed in the following paragraphs. 
Stream  variations.-  Surveys of the  stream  characteristics of the 
Ames 6- by 6-foot  supersonic  wind  tunnel showed that in the  region of 
the  test  section,  essentially no stream  curvature  existed in the pikh 
plane  of  the  model and that  the  axial  static-pressure  vaziations  were 
usually less than E L  percent of the dynamic  pressure.  The  static-pressure 
variation resulted in negligible  longitudinal-buoyancy  corrections  to  the 
drag of this  model.  Therefore, no corrections for stream  curvature o r  
static-pressure  variation  were made in the  present  investigation. 
" . 
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The  results of these  surveys.aLso  showed  that a stream angle  existed b 
in the  vertical  plane along the  tunnel  center Une. Similar results shuw- 
ing a stream angle of less  than %. 3' throughout  the  Mach  number  range - 
were  obtained  from  tests of the  model  mounted Fn a horizontal  position 
on the  tunnel  center"1ine (p = 0') and pitched  in  the  vertical  plane, 
No data  were  available f r o m  stream  surveys or .model tests to determine 
the  lateral  deviations of the  stream;  however,  .they also are believed to 
be smal l  in  view of the small deviations  fram a uniform stream meamred 
in  the  vertical  plane.  Therefore,  the  data  st Oo stdeslip  which  were 
obtained with the model mounted in the  horizantd.  position  could n ly be 
corrected  for  the'stream  angles-in  the  pitch  plane.  Since  the  data of 
primary  interest  at  these  conditions, a d particularly  the  drag, are 
sensitive  to  stream mgle changes in the  pitch  plane,  it  was  considered 
necessary  to make these  corrections. On the  other  hand  lift,  drag, nd
pitching-manient  characteristics  do  not vary appreciably  with y8w angles 
so that  these  coefficients  would.orily  be  slightly  a9fected  if sma l l  
stream  angles  existed in the  yaw  plane. 
. -  
The  results  at a constant  sideslip  angle of 5O were  obtained by 
mount-  the  model in a horizontal position on a sting  bent off the 
tunnel:  center  line and again pitchhg In the  vertical  plane.  Results 
were  not  available  which would permit  stream  angle  corrections  in elther 
the  pitch -or yaw  planes  to  be  applied  to  these  data.  However,  the 
lateral-directional  characteristics  which are of primary  interest  at 
these  test  conditions,  would  not  be  appreciably  affected, by the  existence 
of s m a l l  stream  angles in either  the  pitch or yaw planes. 
- 
Support interference.-  The  effects  of  model support interference on 
the  aerodynamic  characteristics were cansfdered to consist  primarily of 
a change in the  pressure  at  the  base of the  model.  However,  the  drag data 
presented  herein  contain no base drag component  since  the  base  pressure 
was measured  and  the drag was adjusted to correspond t o  that for which 
the  base  pressure is equd to  the  free-stream  static  pressure. There- 
fore,  no  corrections  were made to t ake  into  account support Interference. 
Tunnel-wall  interference.-  The  effectlveness  of  the  perforations Fn 
the  wind-tunnel  test  section in preventing  choking and absorbing  reflected 
disturbances  at  "transonic and low  supersonic  speeds has been  established 
experimentally.  Unpu'tjlished  data from the wind-tunnel  calibration Fndi- 
cate  that  reliable  data  can  be  obtained  throughout  the Mach nuzriber range 
if certain  restrictions  are  imposed on the  model  size and attitude. The 
configurations and methods of testing  used in the present  investigation 
conform  to  these  restrictions so that  the  data  at  transanic d low 
supersonic speeds &e i-easonably  free of intezference  effects.  Thus, no 
corrections  for wall interference  have  been made. :.. 
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The  results in this  report are presented  without  analysis Fn order 
to  expedite  publication. All of the experlmentd. data are  presented in 
tables I1 through V. An index to  these  tabulated  results  is  presented 
in table 1. Selected  portions  of  the data are presented in figures 2 
through 7. 
Figure 2 shows the lift, drag, and pitching-nt  characteristics 
with  the  canard on and  deflected and wlth  the caaard off for several t e s t  
Mach  nunibera.  Variations of canard nonml force and hinge-moment  coeffi- 
cients a8 a function of angle of attack at constant c-d deflection 
angles  are  presented in figure 3. Summarized in figure 4 are the maximan 
lift-drag ratios, lift-curve slopes, m-lnimum drag coefficients, and aero- 
dynamic centers as a function of Mach n-er for the canard on at zero 
deflection  and for the canard off. 
The  results  of  figure 5 show the  effect of configuration  changes on 
the  rolling-mcment,  side-force, and ya..-moment coefficients as EL f'unc- 
tion of angle of attack  at  constant  sideslip  angles. The effects of 
deflect-  the canard on the lateral-directional  characteristics &re pre- 
sented in figure 6" a function of an- of attack  at  constant  angI-es 
of sideslip. Summarized in figure 7 axe ACt/p, ACy/f3, and AC& as a 
function  of  bhch number at  constant  angles of attack of Oo , loo, and 180 
for  the  canard on at  zero  deflection  and for the  canard off. 
Ames Aeronautical  Laboratory 
National. Advisory Conrmittee  for  Aeronautics 
Moff ett  Field,  Calif. , Nov. 14, 1957 
1. Boyd, John W., and Peterson, Victor L: Static  Stability  and  Control 
of Canard  Configurations at Mach  Numbers From 0 .TO to 2.22 - Loa- 
tudinal  Characteristics of a Triangular W i n g  and @mar& NACA 
RM A57J3-5, 1957. 
2. W i n t e r ,  K- G., Scott-WilSon, d. B., and Davies, F. v.: Methods Of 
Determination and of Fixlng Baundazy-Layer  Transition  on W l n d  
Tunnel Models  at  Supersonic Speeds. R.A.E. T!N Aero. 2341, British, 
Sept, 1954. 
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'OCIBLF: 11.- AERODYNAMIC CEKRACTERISTICS OF WING-ON C m m T I O N ' S  
AT p = Oo - Continued 
(a) BVW - Concluded. 
- 
a, - - 0 6 1  - 0 4.0 
- 0 0.6 - 0 2.0 - 0 0.1 
0 00.4 









- 0 6 3  - 0 4 5  - 02.1 - 0 O b  
0 0 0.4 
- 005 
0 0 1 9  
0 0 3.8 
0 0 5 9  
008.0 
0 0 9 9  
0 118 
0 1 3 9  
0 15.9 
0 1 7 9  
- 06.3 - 0 4 3  
- 0 0.7 - 0 2 2  
0 00.3 
0 0 1 9  
005.0 
0 0 9 9  
0 0 7 9  




- 0 6 5  - 0 4 1  - 0 19 - 0 0 5  - 00.0 
0 0 0 5  
004 .0  
0 02.0 
005.9 






- 0 5.8 - 0 3.7 - 0 1.7 
0 00.3 
- 00s 
0 0 2 3  
0 0 6 3  
0 0 8 3  
0 103 
0 1 4 3  
0 1 2 3  
0 182  
0 1 6 2  
- o oa 
o 03x1 
o o o a  
0 0 4 2  
-
9 
- o a  9 a - 019 0 - 0.09 4 - 0.03 0 - 0 . 0 0 7  
0.013 
0 .081  
0 1 7  8 
027  5 
0.46 6 




0 8 2 6  
- 0.26 8 - 0 1 7  7 
- 0.0 2 7 - 0.006 
0.01 2 
0.07 5 
O.l.5  9 
0 2 4  3 
0.33 2 
- 0.08 7 
0.4 1 0 
0.56 tl 
0.4 9 0 
0.64 6 
0.71 8 
- 0 3 4  2 - 0116 2 - 0.a8 2 - o D e 9  - OD09 
0.06 9 
0.00 9 
0 2 4  1 
0 2 1  5 




0 5 6  9 
0 6 3 6  
- 0 3 1 4  - 0 5 4  2 - 0.0 6 8 - 0.02 1 - 0.00 5 
0.06  6 
0.134 
0.199 
0 2 6  7 
0 3 3  1 
0.39 4 
0 3 2  1 
0.45 6 
0.581 
0.0 1 a 
- 0 1 7  7 - 0 1 1 6  - 0.05 3 - 0.01 0 
0.00 8 
0.06 8 
0 1 2  6 
0-18 4 
0 2 4  3 
0 2 9  9 
0.41 4 
0 3 5  7 
0 5 2 9  
OA7 6 
o o a  a 
cn 
.0430 
0 2 6 8  
a 1 7 8  
0 1 5 4  
D l  52  
a 1 6 9  
R 1 5 3  
0 2 5 1  
.04 02 
D9  07 
.06 2  2 
5 2 7 0  
1 6 7 5  
27 0 4  
2 1 7 0  
0 4 2 5  
a 2 6 4  





D 3 7 0  





2 3  6 2  
.0398 
9 1 7 8  
. 0 1 S l  
.o 1 5 1  
.O 1 6 7  
D344 
a 2 2 7  
.o 5 1 7  
A999 
.07 4 8  
1 6 8 7  
a 3 2 2  
D i y a  
D a 5 a  
0 1 5 a  
8107 
D359 
.O 1 6 4  
9 2 3 6  
0 1 4 3  
a 1 4 5  
a 1 4 4  
a 2 1 9  
0 1 6 0  
0 3 2 7  
.0 4 9-0 
.0956 
1 2 2 6  
1 5 7 6  
1 9 5 4  
.o 3 0 9  
.o 2 09  
0 1 5 2  
0 1 3 7  
a138 
Dl36 
.O 1 6 0  
.o219 
9 3 a 3  
0 4   6 8  
.46 4 8  
0 8 7 5  
1 1 4 9  
1 4 7 4  
5 8  1 7  
~ 6 9 a  
ca 
1 2 9 c  
D844 
D l l t  
.0411 
.oo 5 I 
-.031? 
- 0 0 2 7  
-.0730 
-1162 
- 1 5 7 s  
- 0 3 5 9  
- 1 9 7 5  
- 2 7 1 6  
-308C 
- 3  37 6 
1 1 6 0  
B 7 6 9  
D l 2 5  
- 9 0 3 9  
D O 4 1  
-D303 
-Do673 
- 5 0 3 C  
- 1 7 2 1  
- 2 3 1 9  
- 2 5 7 6  
9 3 7 8  
- 1 4 0 0  
- a 0 3 0  
- 9 7 6 6  
1 0 1 3  
a 6 8  B 
D l 2 9  
0 3 5 2  
DO55 
- .0022 
- 0 2 6 6  
- .0565 
-Do871 
- a 1 6 4  
- . l H 9  
- a 4 4 8  
- 2 0 7 5  
- 1 8 9 9  
- 2 2 0 1  
.0868 
a 2 9 3  
.05 8 6 
0 1 0 8  
.OO 4  6 
-no836 
- . 0 o a a  
- .0759 
- 0 5 0 s  
- 1 0 1 6  
- 1 2 3 9  
- 2 4 5 5  
- 1 5 9 4  
- 3 7 1 5  




- 0 0 7 1  
- 0 2 4 8  
-a4 6 3  
- . 0 6 7 4  
- a 8 6 8  
- 5 0 2 9  
- a 1 6 7  
- 1 2 7 8  
-a387 
- 1 4 7 1  
a a l a  





a 0 0 2  
DO01 
DO02 
D O 0 1  
o a a 7  
0 0 0 2  
. 0 a o 2  




D a o s  




B o a i  
.oooo 
A 0 0 0  
a000 
DO01 
D o 0 1  




n o 0 3  
BO04 
B O 0 4  
0 0 0 2  
.00Oi 
D O 0 0  
- D O 0 1  
-.0000 
.00OO 
- a 0 0 1  
DO00 
-DO01 








- 0 0 0 1  
- D O 0 1  
5 0 0 1  
-.0000 
- n o 0 1  
B O O 1  
D O 0 0  







- D O 0 1  
-0001 
- a 0 0 1  
- 0 0 0 1  





- 0 0 0 0  
-no01 
cr 











- 0.00 0 OD0 0 - 0.00 1 
0.00 1 
0.001 
0.0 0 2 
0.00 2 
0.00 2 

















0 0 0 0  
0.000 - 0.00 0 - 0.00 0 
0.00 0 
0.00 1 







- 0.00 0 0.000 - 0.00 0 
-0.00 1 - O D 0  0 
- 0 . 0 0 1  
0.00 0 
- 0.00 1 - OD01 








- 0 . 0 0 0  
0.0 o 1 
000 a 
on0 o 
o a o n  
-0.001 - on0 1 
.0.00 1 . 0.00 1 
T Cn 
.oo 0 3 
-a002 
-b005 
- 0 0 0 7  
-d009 








.oo 0 0 




-a009 - .oo 0 9 
- a 0 0 9  
- .0009 
-d009 
- B O O B  
- 0 0 0 7  
"0005 
- 0 0 0 7  
-d003 
-.0001 
a o o a  
.0000 
- a 0 0 2  
" 0 0 0 4  
" 0 0 0 5  
-.0005 
- . 0 0 0 5  
- 0 0 0 3  
-8004 
- . 0 0 0 2  
- . O O O f  
- a o o a  
- D a o i  
.0000 






- 0 0 0 3  
-d004 





- 0 0 0 5  
- . 0 0 0 5  
- . 0 0 0 5  
d002 
- 8 0 0 1  
D O D O  





- a 0 0 2  
.d002 
- 0 0 0 4  
-d005 
-d007 







0 9  0 
0 9  5 






b g  - 0 63 - 00.8 - 0 2 3  
0 0 0 2  
- 0 0 3  
0 0 3.7 
0 0 1.7 
0 0 7.7 
0 0 5.7 





- 061 - 0 4 1  - 0 2 1  - 0 0 6  - o o a  
0 0 1 s  
0 0 0 4  
0 05s 
0 0 7 9  
0 0  9 9  
0 11.8 
0 1 4 D  
0 1 5 s  
0 l e a  
- 0 3 9  - 0 5 9  - 0 1 9  - 00.4 
0 0 0 2  
O O O d  
0 02L 
0 0 6 1  
0081 
0 1 2 1  
0 1 0 1  
0 1 4 1  
0 1 6 1  
0 1 8 1  - 0 5.7 
- 0 3 . 8  - 0 0 2  
0 00.8 
0 0 0 3  
0 0 4 3  
0 0 6 3  




0 1 8 3  - 05.8 - 01.8 - 0 3 8  - 0 03 
0 0 0.7 
0 0 6 1  
0 0 4 2  
0 0 8 2  
0 1 0 1  
0 1 4 2  
0 1 2 2  
0 182 - 0 5 9  - 0 3s - 0 1 9  - 00.4 
O O O d  
0 00.2 
0 0 4 1  
0 0 8 2  
0 0 6 1  
0 1 0 1  
0 1 2 1  
0 161 
0 18L 
o o 40 
o 0 4 2  
0 oa2  
0 0 8 2 .  
o ooa 
0 0 a 2  
0 1 6 2  
o o a 1  
o 1 4 a  
-
0, - - 0 3 2  9 - 0 1 0  8 - o n 4  3 - o n 2  2 
0 1 6  3 
- 0.00 1 
OD6 3 
0 2 6  9 
0 3 8  4 









0 3 0 8  
0 5 6 2  
0 6 9 6  
0 9 6  0 
- oo1a  
0 ~ 3 a  
0 8 3  s 
I n 8  4 
- 0 3 6  2 - 0 2 4  3 - 0 1 2 4  - OD44 - OD16 
OD09 
OD9 0 
0 2 1 7  
0 3 3  9 
0.46 7 
0 5 9  3 
0.841 
0.71 8 
0 9 6  8 
1 0 7  6 
- 0 3 4 6  - 0 2 2 9  - OD3 0 
O D 0  0 
OD2 2 
0 2 2  3 
0 1 0  5 
0.46 1 
0.34 2 
0 5 8  3 
069  8 
0.814 
OS2  2 
1.03 2 
- 0 3 4  3 - 0 2 1 5  - 0 1 1  1 - OD2 4 
OD04 
OD9 7 







097  7 
- 0.348 - 0 2 3  0 - 011 4 - OD3 9 - 0.007 
O D 1  0 
O D 8  0 
03.9 0 
0 3 0 7  
0.445 
0 6 6  7 
0.55 7 
0.7 5 5 
0.83  7 




D 4  57 
D l 5 8  
D l 3 3  
D l 3 4  
.0124 
D l 3 8  
D206 
0 3 5 2  
-
~ 5 9 a  
0 9 0 5  
l e 8 6  
5 3 1 3  
3 1 a 2  
a4 22  
D462 
D a 6 8  
Dl65 
~ 1 5 3  
013a  
D l 3 1  
Dl46 
a 2 3 4  
0 4 1 2  
D6 84 
1 0 5 3  
1 5 2 3  
2.127 





D l 6 1  
D l 6 0  
1) 159  
a 1 7 9  
D 5 0 4  
D303 
D795 
1 1 8 7  
16 6 1  
2 9 0 8  
2 2 3 5  
3 6 2 4  
nosag 
a 3 3 7  




0 5  40 
1 1 9 6  
1 6  47 
2 2 0 6  






a 3 1 7  
D 5 0 8  
0 4 9 1  
a l a 6  
1 6  07 
5331 
2 7   0 3  
a 5 2 9  
a 3 4 1  
a 2 3 4  
a 2 1 1  
D l 9 9  
D205 
D 3  1 3  
a 7 7 9  
a 4 9 1  
1 5  54  
2 0 5 0  
2 5 5 6  
a835 
n8 1 9  
a795 
~ a o 9  
a a l o  
a120 
a a a ~  
a l a 2  
3 2 8 0  -
c, 
nsao 
a 2 1 2  
0 1 3 7  
D l 0  6 
D O 8 5  
- 0 1 3 5  
DO10 
-no368 
- a 4 1 6  
-0538 
- 0 6 6 8  
- 0 8 3 8  
-D918 
-5033 
0 4 4 7  
0 6 6 9  
D262 
D l  5 2  
D l 1 2  
- D O 3 7  
D O 7 7  
- a 2 3 9  
-D464 
-.Oh92 
- 1 2 7 9  
- 1 9 0 0  
- 1 5 9 4  
- 0 9 5 7  
- a a 1 2  
0 9 3 8  
9 6 6 4  
D l 9  5 
D l 2 5  
- D l 3 1  
D O  6 7  
- a 4 5 1  
- 0 7 4 7  
-3.038 
- 1 3 1 6  
- 1 5 8 3  
- 1 8 4 9  
- 2 3 3 5  
~ 3 7 3  
-2.136 
0 9 6 3  
a 6 5 6  
D L 3 1  
- a o o e  
DO 4 8  
- 0 5 4 6  
- . O R 4 0  
- 1 1 2 1  
- a 3 7 5  
- 1 6 0 4  
- 1 8  3 0 
- 8 2 L 5  
D e 6 1  
D307 
D554 
- D O 1 1  
DO 5 2  
-DO65 
- 0 2 3 3  
- 0 4 7 7  
- 1 0 1 0  
-D736 
- 1 5 7 2  
- 1 7 7 7  
- 1 9 5 9  
-2131 
1 0 6 8  
a 7 4 7  
a 2 0 9  
0 4 1 6  
DO98 
D O 5 5  
-X1116 
- 9 3 8 7  
-D708 
- 1 1 5 s  
- 1 3 6 7  
- 1 5 5 3  
- 1 8 2 8  
- 1 6 1 7  
- ao7 .4  
- 0 8 3 4  
- a 0 2 3  
- l a 6 4  





a o p a  
a001 
D o o a  
no01 
DO00 
a 0 0 1  
D O 0 1  
DO01 
no06 







, O D 0 5  
OD04 
-on01 
I 0 3 0 6  
OD0 8 
n o 0 4   - o n 0 3  
D O 0 7  - O D 0 3  
DO05 - 0 . 0 0 8  
DO01 -0.001 
~ a o o o  -0 .001 
. D O 0 0  - 0 a o o  
n o 0 1  - o n o n  
a 0 0 1  - a n o n  
, 0 0 0 0  o a o a  
a 0 0 1  OD01 
DO00 0.000 
.DO02 O D 0 2  
, a 0 0 1  OD03 
DO01 OD04 
a 0 0 7  on06 
DO04 -0.004 
D O 0 5  -0.004 
.a001 - 0 D O I t  
DO02 -OD03 
.DO01 -0.001 
D O 0 0  - O D 0 1  





D O 0 1  O D 0 3  
DO01 0.003 
DO01 OD04 
DO06 O D 0 5  
D O 0 3  -OD05 
n o 0 3  - 0 ~ 0 3  
.DO01 -0 .001 
. D O 0 2  -0 .001 
. D o 0 1  - o n 0 1  
.DO01 - 0 . 0 0 %  
D O 0 0  - O D 0 0  
D O 0 0  -0.001 
D O D O  -0 .001 
DO01 OD02 
D O 0 2  O D 0 3  
D O 0 8  OD05 
a001 o n 0 4  
D O 0 1  - O D 0 3  
D O 0 3  - 0 . 0 0 3  
.DO01 -0.001 
DO01 -0aoa  
.DO01 -0DOl 
-DO01 -0.001 
.a000 - 0 . 0 0 0  
DO00 "OD01 
DO00 - 0 a o o  
D O 0 1  -0.001 
D O 0 0  -OD01 
D O 0 3  OD03 
DO03 OD05 
DO02 0 .00s  
D O D 9  ODOS 
c, 
E f S  
ROO9 
D O 0 8  













D O 0 5  
D O 0 1  
- D O 0  3 
- D O 1 0  
-a0 1 8  
n o o a  
- 9 0 8 8  
n a o  3 
-a005  
- D o a o  
- n o 2 1  
- n o 5 8  
DO22 
a 0 2 2  
D O 1 5  




D O 0 7  
D O 0 5  
D O 0 2  
- 0 0 0 2  
-DO13 
- 0 0 2 9  
- n o l a  
- n o 1 6  
D O I ~  
D O  1 7  
D O 0 8  
D O 0 6  
D O 0 6  
D O 0 7  
DO05 
0 0 0  3 
- D O 0 5  
-DO09 
-DO12 
0 0 0 2  
- n o 1 3  





D O 0 8  







- 0 0 1 4  
- D O 1 3  
- 0 0 3 0  
D O 1 0  
D O O ?  
DO08 
D O 0 8  
D D O l  
DO06 




- a 0 1 0  
-DO16 
- D O 1 6  
- 8 0 3 4  
-x)ooa 
%c 






D l 5 6  
13846 
0 3 4 3  
D439 
a 6 6 7  
D637 
a 8 6 1  
0 7 6 1  
- B a s  8 
- 0 1 5 6  
. D O 6 8  
- D O  1 3  
D O 0 7  
DO8 3 
D l 7  3 
D364 
8 4 6 3  
a s 5 6  
D665 
a 7 5 9  
D 8 5 1  
-Do850 
- 0 1 5 5  
-DO65 
-DO07 
D O 0 5  
DO17 
D O 8  5 
D l 7 4  
D266 
a365  
0 4 6 5  
a 5 6 1  
a 7 5 9  
a 6 6 8  
as 44 
- 9 2 3 3  
- 0 0 0 7  
a 0 1 1  
D O 8  6 
9 1 7 8  
D259 
a 4 4 8  
a 5 4 2  
0 6 4 0  
D733 
os11 
- n 2 3 9  
- o o s a  
~ o 2 a  
~ a 6 7  
- 0 1 5 0  
00a7 
D ~ S O  
- 0 1 4 8  
-DO06 
0 0 1 1  






D 7 7 7  
D700 
o l e a  
9 3 a 8  
- ~ a 2 4  
- D l 4 4  
- D O 5 7  
-DO09 





D 3 3 0  
D 5 0 5  
D586 
a 6 6 5  
a 7 4 4  
04 a 5  
% 
D 672 







- 1 1 3 1  
- 1 3 5 3  
- 1 6 4 5  
- 1 8 0 7  
- 1 9 9 9  
- s a 3 9  
a s 0 9  
DO38 
- 0 0 8 6  
- a 2 9  6 
- 0 5 8 3  
-Do893 
- A l a e  
0 8 5 a  
a 8 3 0  
- ~ 0 5 a  
- 1 s o a  
- 1 8 3 3  
- 8 3 1 6  
- a 4 5 6  
- 8 7 8 1  
a 8 5 9  
a 51s 
- 9 0 0 0  
- 0 0 9 0  
- a 3 2 7  
- 0 6 2 5  
- a 9 2 9  
- L a 8 6  
-1660 
n 2 1 5  
- n o 4 7  
- a 0 1 0  
- a 4 1 0  
- a 9 9 6  




- 0 0 6 8  
- D l 2 2  
-no646 
-0340 
- 0 9 O Y  
- 1 2 3 5  
- 1 5 8 7  
- L 9 4 1  
- a 6 J 5  
- a 3 2 4  
- 2 9 0 5  
a 8 1 7  
a518 
-DO16 
- 0 0 9 7  
- a 5 9 2  
- 0 8 3 2  
- 5 1 4 3  
- 1 4 9  4 
- 1 8 7 8  
- 8 2 4 9  
D a i s  
-0065 
-0397 
- a s a s  
- a 7 9 9  
079 3 
0 5 3 6  
0 2 1 4  
a 0 1 9  
-a010 
- a 0 7 8  
- 0 3 0 5  
- 0 6 1 4  
- 0 8 5 5  
- 1 1 2 7  
- 1 5 i 8  
-2.044 
- a 6 6 6  
- 1 7 6 8  
-a336 
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a, - b 8  - 06.1 - 04J 
- O O ?  - O Z J  
0 0 0 ;  
- O O J  
0 0 2.1 
004. l  
0 0 6A 
0 0 8.1 
0 10.I 




- 0 6J - 0 4 1  - 0 2 J  - 00.t - 0 0 1  
0 0 1.5 
0 0 0 2  
0 0 3 5  
0 0 7 C  
0 055 
0 0 9 5  
0 11s 
0 135 
0 1 6 s  
0 1 e.c 
- 0 6 4  - 0 4 J  - 0 2 2  - 0 Od - O O J  
0 0 0.4 
DO15 
D 0 3 5  
0 0 5 5  
DO75 




3 1 7 9  









I l B D  
* 0 5.7 
* 0 3.7 . 0 1.7 . 0 0 1  
) 0 0 3  
) 0 0.8 
1 0 4 3  
1 0 6 3  
)083 
1 0 3  
) 1 2 5  
b 1 4 3  
) 16.3 
3 oaa 
3 l a a  
) o a 5  
CL 
- 0 2 9  5 




0 2 7  6 
0.37 5 





- 0.26 a 
- 0.09 a - 018 0 - 0.03 0 - O D 1  0 
0.01 1 
0.07 1 
0 1 5 9  
0.33 5 
0.42 0 
0 5 0 5  
0 6 7  1 
0 5 8  6 
0.74 7 
- 03.6 4 - 0 2 4  1 - 0.08 3 
- 0.00 8 
0.009 
OD6 5 
0 1 4  5 
OB2 3 





- 0 2 1 4  - 0 3 4  3 - 0.07 1 - OD18 - O D 0 1  
001 2 
0.06 8 
0 2 1  0 
OL4 1 
0 2 8  1 
0.34 7 
O A L  7 
0.48 3 
0.604 
. 0 1 8  2 
.03 .18  
* OD5 4 - OD07 
0.006 
0.0 7 0 
0-23 5 
0 1 9 5  
0 2 5  7 
0 3 1  7 
0 3 7  8 
0.4 3 6 
0.49 8 
0 5 5  5 
0 6 4  6 
- o a a  e 
0.58 6 




.04  4 3 
.0283 
.0194 
.O 1 6 8  
0 1 6 4  
0 1 6 5  
.o 1 8 7  
0 4   2 5  
0 2 7 1  
.0946 
.06 47  
5 8 0 8  
5 3  40 
2 8 7 4  
2 3 1 4  
.0283 
0 4 2 4  
.0199 
D l 7 3  
.0170 
0 1 7 1  
.o 1 8 2  
0 2 6 4  
.04 0 1  
.06 0 3  
.OB66 
A 1 8 9  
51567 
2.080 
a 5 1 6  
A 4  0 5  
D l 8 8  
.0271 
D l 6 5  
0 1 6 3  
0 1 6 1  
.Of79 
D 2 4 8  
0 3 6 8  
D779 
.05 4 8  
3 4  1 9  
A 0 7 1  
-2806 
a 2 3 6  
a 3 6 6  
Do845 
D l 5 4  
0 1 7 7  
D l 5 1  
0 1 7 3  
11153 
a 3 5 9  
.02 42  
D630 
.07  4 1 
3.016 
1 3 3 1  
A 6 6 8  
2 0 7 7  
0 3 2 6  
.0165 
.0149 
D l 4 6  
.0153 
D l 7 3  
0 2 4 2  
a 3 5 3  
D7 0 8  
.OS11 
D 9 5 2  
A676 
1 9 5 7  





.os 2 0 
a 2 6 9  
D l 0 0  
-DO05  
DO55 
- D l 7 3  
- 0 4 0 7  
- D 6 2 2  
-1085 
- .08 4 5  
- 1 3 4 9  
- A 6 1  0 
- 3 . 9 2 6  
-3 ,799  
.06 18  
.04 3 4 
0 2 3 7  
0 0 9 3  
- 0 0 1 2  
0 0 4 7  
- 0 1 6 0  
- . 0 3 6 1  
- 0 5 3 4  
- 0 7 1 5  
- 5 0 5 8  
- 3 . 2 1 3  
- 5 5 0 2  
- 3 3 7 7  
- 0 8 8  9 
.05 3 B 
,0392 
D287 
.oo 5 8 
. O l  0 0 
DO16 
- .0105 
- 6 a 6 1  
- :04lO 
- 0 6 8  4 - a 5 4 3  
-.OR16 
- . l o 4 0  
-3 .115  
- .095 a 
DO7 6 
, 0 0 4 5  
- .0097 001 5 
-.O226 
- 0 3 4 5  
- a 4 6 7  
-.OS68 
- .0677 
- 3 7 6 3  
- D e 1 2  
- 0 8 8 4  
D81 4 
Do304 
a 1 1 9  
i5038 
.oo 1 4  
- 0 0 1 3  
-Dl00 
- D l 9 6  





- a 5 2 5  
- a 5 1 2  
” ~ - 
= I  
D O 0 2  
D O 0 4  
D O 0 5  
DO04 
.0001 




. oooo  
- . O O O l  
D O D O  
DO09 
D O 0 3  
a o o a  
o a o a  
D o o a  
D O 0 2  
DO03 
D O 0 0  
-.0001 
- D O 0 0  
-DO00 
0 0 0 0  
D O 0 0  
. O O O O  
.0002 
.0003 
. 0 0 0 8  
n o 0 2  
0 0 0 2  
D O 0 3  
DO02 
DO00 
- D O 0 1  
.oooo 
- B O O 0  
-0001 
- 0 0 0 1  
- . 0 0 0 1  
- 6 0 0 0  
- 0 0 0 2  





- D O 0 1  
- D O 0 1  
. ; o o 0 1  
-0001 
- n o 0 1  
.11001 
. . 0 0 0 0  
-a000 
.oo 0 1 
.0001 
m.0 0 0 0 
.ooa3  
D o o a  
DO01  
D O 0 1  
‘ . 0 0 0 1  
.0001 
. D O 0 1  
- D O 0 1  
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'cABI;E 11.- AERODYNAMIC cHARAcTERIsmcs OF WING-ON C o m I ~ ~ O m s  
AT f3 = 0' - Continued 
(a) BVWC; 6 = 5.2O 
=J 
aae; - 0 6 3  - 0 2.3 - 0 03 
0 0 1.7 
0 0 5.8 
0 0 9.7 
0 13.6 
0 17.7 
- 0 69 
000.0 
- 0 2 5  
0 019 
0 0 9.9 
0 0 5.9 
0 13.9 
0 1 7 9  
- 0 5.7 
0 0 0 3  
- 0 1.7 
002.3  
0 0 6 3  
0 1 4 3  
0 1 0 2  
018.3 
- 0 5.9 
000.2 
- 0 1 s  
0 0 2 5  
0063. 
0 1 0 5  
0 1 4 2  
0 183. 
- 0 6.0 
0 0 0.1 
- 0 2.0 
0 0 6 0  
0 0 2.0 
0 i 0.0 
0 14.0 
0 18.0 
- 0 6.2 - 02.2 
0 019 
- 0 0 5  
0 0 5.9 
0 0 9 9  
0 13.8 
0 179 
- 0 5.0 - 0 1.7 
0 0 0.4 
0 0 6.4 
0 0 2.4 
0 14.4 
0 1 0 3  
0183 
CL 
- 0.30 5 - 009 7 - 0.01 4 
0.06 9 
0 2 7  9 
0.75 0 
0 5 0 6  
1.00 3 
- o J . 0 2  - 0.3 2 4 - 0.00 6 
0.00 3 
0313 
0 5 7  4 
0.03 8 
1.08 1 
- 0 3 4 0  
-03.00 
0.0 0 3 
03.09 
0348 
0 5 0 9  
0.8 1 9  
1.02 9 
* 0 3 5  4 - 0 1 1 4  - 0.01 2 
0 . 0 8 7  
0 3 1  1 
0 5 6  5 
0.7 6 2 
0 9 4  3 
- 0 2 8 9  - 0.09 5 - 0.00 7 
0.07 6 
0.281 
0.4 9 1 
0.6 9 3 
0.87 2 
- 0 2 3  5 - 0.004 - 0.01 2 
0.06 0 
0 2 2  a 
0.3 7 6 
0 5 2  5 
0 6 6 8  





0.4 3 6 
0 5 4 9  
CD C l  am 
.0407' 
.oooi .0333  .0131 
.0008 .0422 .0150 
. 0 0 0 5  .0806 
.0399 .0053 .0002 
8 1 4 6   . 0 2 6 5  0 0 0 2  
.0968 m.0197 - . O O O O  
2 8 9 9   - . 0 4 4 0   D O 0 1  
3 2 5 0  - a 8 9 6  .0001 
0 4 2 5  .0995 .0007 
.0150 I . 0 4 8 6 /   . 0 0 0 6  -0130 a 3 5  - . O O O O  " - - _" . ~ 
.0450 
D O 1 1  - 2 0 4 1  3 5 0 5  
-.0001 - 0 6 3 0  3.120 
- .0003 - 3 . 2 4 7   2 1 9 1
. O O O l  - . 0 1 1 1  
. O l S S  . 0002  .0231 
0 4 9 1  
B O O 5  .os71 .0227 
-13002 D 3 0 6  0 1 9 8  
D O 0 4  a 2 9 6  
.0246 . 0 0 4 7  -.0001 
.0578 -Do499 
0 0 0 0  - 3 . 0 3 5  3.251. 
- ~ O O O  
3 5 6 7  - A 9 4 9  . 0 0 0 4  
.2256 - . oooa  - 9 4 8 8  
. 0 5 2 l  
. 0 0 0 5  - A 8 0 1   3 2 8  
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0.7 0 





2 2  2 
- 0 2.3 - 0.08 9 
- 0 0 2  -0.002 
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0 0 6 L  0 2 9 4  
0 1 4 2  0.75 3 
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0 1 8 5  0.043 
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0 0 5.9 
0 0 2.0 
0 14.0 
0 10.0 
0 1 u.0 
- 0 5.7 
0 0 0.5 
- 0 1.6 
0 0 2 3  
0 0 6 3  
0 10.3 
0 143 
0 3 8 3  
- 0 5 9  - 0 1s 
000.l 
0 0 2 5  
0 0 6 1  
0 1 0 1  
0 14.2 
0 I 8.1 
- 0 6.0 - 0 19 
0 0 0.0 
0 0 2.0 
3 0 6.0 
D 100 
D 14 .0  
0 18.l 
- 0 6 5  - 02.0 - 0 0 5  
D O 1 9  
3 0 5 9  
3 0 9 s  
D 3.3.9 
- 0 5.7 - 0 1.6 
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.0296 
-.OO 0 3 .OB 3 9 
0 0 0 0  .0831 
-.0010 , 0 0 8 7  
.0018 
.oo 0 9 
.0016 
.00 0 4 
.00 1 0  
.oo 0 5 - .OO 0 6 
- .0021 






a 9 1 2  
3 0 1 7  
.0000 
.0927 .0010 
0 9 4 7  - 0 0 1 3  
.0842 DO02 
.0728 .0005 
.0 5 2 0 .oo 0 2 
.0595 0 0 0 5  
.0279 .0015 
. 0 4 4 5  
~ 0 0 7  .0263 
.0005 .0400 
.OO 0 3 .04 6 5 
.0001 
.0069 - . O O l l  
. 0 6 5 9  .0003 
.OS32 
00.0 3 .07 6 9 
-.0030 a 9 0 7  
.0001 .0228 
-.0001 .0339 
- . 0 0 0 3   0 3 9 1  
-.0002 . 0 4 4 4  
- D O 0 4  -0541 
% 
- 1 2 6 :  
- .0861 
- 5 6 e ' i  
- 3 5 0 6  
- 3 9 9 1  
-2183 
- 2 3 5 6  
-2086 
-3.046 
-3.623 -.le 7 5 
- 2 1 5 2  
- 2 5 6 1  
- 2 4 5 0  
- 2 5 7 1  
- 2 7 7 9  
- A 1 6 2  
- 1 7 9 d  
- 8 3 7 7  
- 2 0 6 4  
- 3 3 5 0  
- 2 9 6 5  
- 3 3 1 0  
- 3 5 5 8  
- 3 7 2 7  
- 1 1 0 9  
- 8 2 7 0  
- 2 0 0 1  





- 3 5 9 1  
- A 0 2 4  
- 6 5 7 4  
- 3 9 3 6  
- 3 3 3 5  
- . 3 3 4 i  
- 0 8 5 1  
- A 2 7 6  
- 1 4 8 1  
- A 7 0 2  
- 2 0 9 2  
- 2 4 6 9  
- 6 8 2 4  
- D 6 5 0  
- . l o 3 2  
- A 2 2 6  
-3.412 
- A 7 3 0  
- 2 0 1 6  
- 8 4 3 2  
- 2 9 1 6  
- 2 0 8 3  
E NACA RM A57KI-4 
TABLE 111.- AERODYNAMIC C H A R A C m S T I c S  OF WING-ON CONFIGURllTIQNS 
AT j3 = 5' 













- 0 6.0 - 0 1.0 




0 1 4.0 
0 17.8 
- 0 6.0 - 0 1.8 
0 0 0 1  
002.0 
0 0 6 0  
0 1 4 1  
0 17.8 
- 0 6.0 
0 0 o . l  
- 0 1.8 
0 0 6 1  
0 0 2.0 
0 10.0 
0 1 4 1  
0 17.8 
- 0 59 - 0 1.8 
0 0 0 9  
0 0 2.0 




- 0 6.0 
0 0 0 1  
002.0 








0 1 4.0 
0 17.8 
- 0 6 1  - 0 1.0 
0 0 0 1  
0 0 6.0 
0 0 2 0  
0 10D 




0 0 2.0 
- 0308 





0.551 1 0 5 0  
0970  3173 
- 0327 . O S 5 8  - 0.08 2 .0231 
0 a 1 2  .0253 
0.356 0 5 5 2  
0 5 8 1  21179 
0.968 3210 
0.792 2116 
o.aL 1 .0253 
- 0.329 
0248  -OD12 
.0266 - 0.096 0 5 5 4  
0.088 D252 
0313 





- 0 8 8 1  0 4 6 5  - 0.07 7 a217 
0 9 8 6 .  
0946 0.468 
9 2 1 3  
0280  0449 
0196  2603 
0643 A692 
- 0229 .0423 - OD68  a212 - 0.005 .0189 
092 0 .0393 
0359 -0773 
0.490 .I335 
0.615 8 0 5 6  
0 . 0 0 1  
0.068 0 2 1 0  
- 03.7 1 - 0.04 3 7 1 .0350 187

















0 3 5 7  
- a 2 0 4  
DO98 
-1049 




a 3 9 5  
-.0423 
-1497 
- 2 4 5 2  
- 3 3 1 7  
- . 4 0 5 5  
-0007 
1-.0057 
-0.050 - 0 0 8 0  
-0.058 . - D O 9 4  
-0069 -.0005 
-OD62 
- 0.06 1 - .O 17 1 
-0.068 : - B O 7 5  
- 0 0 5 8  -0165 
- 0.058 
~ - 0 1 3 2  
"0035 -OD81 
-0077 -0.070 
-0109  -0069 
-.0155 - 0.067 -.Oil9 - 0.066 
- D l 8 4  - OD68 
-.0194 -0069 
- 0 2 0 2  -0.062 
I 
-i284 
- 2 3 0 0  
-0.060 -3147 
- 0 0 5 4  -.0184 -3728 
-0.064 - D l 7 5  - 5 0 0 5  
-0.068 -.0107 
1 2 4 5  - D O 4 1  -0.064 
-0351 - D O 7 0  -OD57 
"0326 - 0 1 0 4  -0.053 
-1966 "0128 - 0 . 0 4 8  
- 1 1 1 3   - 0 1 2 5  -0.050 
- 3 2 4 2  "0112 -0039 
- 2 6 7 0  -.0125 - 0 . 0 4 4  
a965 - 0 0 4 7  -0.058 
D298 - 0 0 6 2  -0.050 
DO43  -0075 -0.046 
-a251 -.0085 - 0.04 6 
- A 4 0 7  -.0091 -0.042 
-.0815 -.0096 - 0.044 
-.I032 - 0 0 8 7  -0.039 
~ " ~ ~~ 
11024 -0.053 -.oogo 
-2112 -0.035 -a002 
0 6 5 2  
-0.040 "0049 0 1 7 6  - 0.038 -.0-05 5 -DO29 
- 0 0 5 0  - 0 0 4 2  
- 0 2 5 1  -.0060 - 0 0 3 7  
-13679 -0066 
-13069 - L O O 6  
- 0 0 3 7  
- 0 0 4 0  - D O 6 9  -1419 
-0.038 - 9 0 6 9  - 1 2 2 7  
-0.036 
c, 
a 2 3 9  
0 2 6 5  
0 2 1 7  
0 2 2 3  
-0185 
0 1 9 9  
0 1 3 9  
d171 
.a29 3 
0 2 5 9  
a 2 4 0  
a 2 3 3  
-0217 
a 1 9 7  
8 1 8 7  





-02 8 3 
.0275 
a 2 5 5  
.0215 
D 3 1 1  
.0364 
.0206 
0 2 7 3  
a 2 5 3  
a 2 8 4  
0 2 3 2  
.0165 
.0265 
a 2 2 2  














0 0 8 6  
d100 





- 0 ~ 4 1  
18 mACA RM A57JSL4 
TABLE: 111. - AERODYNAMIC CHARACTERISTICS OF WIXG-ON CONFIGIRATIONS 
AT p = 5O - Continued 
(b) BVWC; 8 = Oo 
&.s 
a, 
- 0 6.0 - 0 19 - 0 OD 
0 0 5 9  
002.0  
0 10D 
014 .0  
0 17.0 
- 0 5 9  
0 0 o . l  





0 1 4 . 1  







- 0 5 9  - 01.7 
0 0 0 3  
0 0 2 0  




- 06.3. - 01.0 
0 0 0 . l  





- 06.0 - 0 1.0 
0 0 0 2  





- 0 5 9  - 0 1,7 
0 0 o . l  
0 0 2 0  
0 0 6 1  
0 10.0 
0 1 4.0 
0 17.9 
.0102 
-0 .017  
3 0 7 8  0 9 7 5  
3 0 0 8  0.754 
0 9 5 9  0.512 
0 3 0 5  0 2 6 7  
D l 6 8  OD64 
.0159 
- 0 3 1 3  D4 5 5  - 0.009 . 01a4  - 0.007 .0161 
0.07 5 .0177 
0 3 1 3  .0441 
0 . 0 4 4  8 1 6 7  
1.077 3 4 0 1  
0 5 7 6  3089 
- 0.34 7 - 0.0 0 0 
oa10 
0 3 6  2 
0.608 
0.0 3 7 






a 2 8 2  i o 
.0225 
 
3 4 1 9   1 . 0 3 5  
S 2 1 7  .0
5 2 2 7  




- 0 3 3  S 




0 5 7 4  L161 
0 9 4 5  5 1 4 1  
- 0 2 9 0  . 0 4 0 5  
OD01 a 2 0 4  
OD80 .0220 
0 .494  0 9 9 8  
0.069 2 0 5 7  
- 0 2 3  5 .04 37 
- 0 . 0 6 9  . 0 2 2 1  
0.77 o a 0 4 7  
- 0.080 
3.842 0.698 
~ 4 6 3  0 2 8 8  
~ 2 2 9  
- 0.005 .0200 
0.069 .0220 
0 2 2 9  I . a 4 0 9  
b 
.0 4 3-4 
. 0 2 0 1  
.0042 
. O i l 1  
- 0 5 0 6  
- .0209 
-.077 5 
- 0 9 5 6  
Do504 
.0237 
. O i l 4  
DO12 
- .0399 
- D 8 9 9  
-3.539 
- . 2 0 0 9  
. 0 9 5 1  
. 0 2 0 3  
- .0215 
D O 3 5  
"0044 
- a 3 7 9  
- 2 2 0 1  
-a830 
.0972 
, 0 3 2 2  
DO86 
-Bo120 
- a 3 4 3  
- .0665 
- 2 0 3 0  
- 2 5 9 7  
- 0 2 2 5  
.07 3 3 
DO35 
- D l 6 5  
- L O 0 3  
- 0 6 2 7  
- 3 9 0 0  
- . I 5 7 4  
. O l e 9  
.0497 




- 1 0 5 1  
- . 0 9 1 4  





. 0 0 2 5  





, 0 0 2 9  
"0049 
.- .o 0 0 3 
.- .O I 0 6 
- . 0 1 0 3  
-.02 1 7  
I- .o 1 0 3 
- . 0 1 4 4  
-.0001 
-.0074 
- 0 1 0 7  
- a 2 0 3  - .02 1 2  
- D l 7 4  
-.01 4 2  
-.0060 
.0002 
- 0 1 0 3  - .O 1.3 5 
- a 2 1 2  
- D l 9 3  





- . 0 0 9 1  
: .015 7 
- D l 5 2  
- .0125 
- . 0 0 8 1  
- .0019 
-.0076 
- .005 3 
-.0097 
- . 0 1 2 1  
-.0105 
- D O 8 3  
- .0049 
- D O 2 2  




- 0 0 7 2  
-.0077 
- 0 0 5 4  
- . a 0 4 2  
- a 1 5 8  
- a 1 3 8  
- 
- 0.05 8 -0 .060  - OD5 7 
- 0 .047  - 0 . 0 5 5  - OD37 - 0.024 - 0.012 
- OD64 
- 0.05 R - 0116 1 - OD5 7 - 0.04 9 - 0.035 - 0.023 - 0.01 1 
- 0.07 6 - 0.07 1 - 0.067 - 0.067 - 0.05 8 - 0.04 4 - 0.02 9 - 0.01 9 
- 0.07 1 - 0.06 6 - 0.06 4 - 0.06 (b 
-,0.05 2. 
- 0.03 0 - OD4 0 - 0.02 0 
- 0.05 9 
- 0.05 4 - 0.05 6 - OD5 2 - 0.04 3 - 0 0 3 1  - 0.029 - 0.02 5 
.. 0.05 5 - 0.05 0 - 0.04 7 - 0.04 4 - 0.035 - O D 3 1  - 0.02 FI - 0.02 0 
- 0.04 7 - 0.04 0 - 0.038 - 0.03 6 - 0.03 1 





0 2 2 4  





.02 9 6 
.0240 







8 2 9 2  
.0294 




a 3 4 9  
D 2 9 9  
.02 0 1 
.02 6 0 




. 0 2 7 1  
. 0 2 4 1  
D 2 2 3  
. 0 2 1 2  
d170 
.OO 0 6 
- a 0 1 4  
d047 
.0172 
.02 0 6 
.0155 
.0130 





. 0 1 0 1  
.0085 
A 0 6 9  
- .0019 
. 0 0 2 1  
" 0 0 6 4  
" 0 1 0 6  










2 2  2 
. . . 
- 0 6 3 . 1 - 0 5 3 1  - 0 1.0 - 0.0 0 0 
o o o i  - 0 . 0 0 3  
0 0 2 9  
0.8 5 1 0 14.0 
0 5 0 5  0 10.0 
0 3 2 6   0 0 6 . l  
0.009 
0 1 7 9  
- 0.33 6 - 0 6 3  
i.086 
- 0.07 9 - 0 1.7 
- 0 6 0  - 0 1.7 - 0 3 4  2 
0 9 5 1   0 1 7 . 0  
0 . 7 8 5  014.1 
0587 0 1 0 9  
0 3 2 9  0 0 6 3  
0.003 0 0 1 9  
- 0.002 0 0 0 3  - 0 0 9  0 
-06.0 - 0 2 8 4  - 0 1.0 
0.870 0 1 7 9  
0.7 1 2  0 14.0 
0 5 1 2   0 0 9 9  
0.300 0063. 
OD0 1 0 0 2.0 
OD02 0003. 
- 0.07 9 
- 0 6.0 - 0.22 9 - 0 1.7 - 0.06 7 
0 0 0 9  0.001 
0069 
0.06 9 0 02.0 
02235 
0 10.0 0 3 9  1 








3 1 9 2  





- 5 6 7  
9 2 3 0  
2 2 9 5  






A 3 5 8  
2 3 6 7  
3 5 2 7  




a 3 2 2  
.0650 
8 2 2 3  
3 3 4 3
. 0 4 0 1  
.0257 
.0239 
0 2 7 6  
0 5   6 4  
3.120 
9 9 8 9  
5 0 3 9  
a 4 3 3  
.0246 
0 2 3 8  
0 2 6 4  
- 0 4 9 1  
D 9 2 2  
J.5 5 7  
.oao4 
6 3 7 8  
B a l e  
a361 
.0216 
0 2 4 4  
-0012 
0 4 4 3  
2004 
A 3 6 1  
c, 
L121 
a 7 4 9  
.068 6 
- 0 4 0 7  
0 6 0 2  
- 0 1 9 4  
- A 2 3 9  
- 0 7 1 2  
L 3 3 7  
.0824 
D 7 1 2  
.OS 8 4 
.0250 
"0234 
- 5 0 0 7  
- 9 9 1 4  
3 6 0 4  
0 6 3 6  
.0063 
- D L 0  5 
.0306 
- x369 9 
- 9 2 0 5  
- 9 6 9 0  
a 6 6 1  
0 6 9 7  
0 9 2 6  
- .0077 
.04 9 8 
- 0 7 1 9  
- a 0 0 2  
- 5 5 7 3  
9 3 4 7  
0 8 0 5  
.0409 
-0611 
- D l 1 4  
- 3 1 4 0  
- .0662 
- 3 5 4 4  
3 0 4 0  
0 7 1 3  
,OS 6 7 




a 7 4 8  
0 4 4 7  




- 0 8 4 7  
- 0 2 0 1  
.a4 3 8 
C t  




- 0 2   0 6  
- .0250 
- 0 2   2 1  
- . 0 0 1 3  
- B O 7 7  
- .0142 
- D l 1 1  
- . 0 2 2 3  
"0270 
"02 6 7  
- a 2 0 0  
-.oa15 
-.o a 41 
"01 0 6  
- 0 1 3 9  
- 0 1 6 0  
- 0 2 7 4  
- 0 2 5 4  
- a 2 3 7  
-.Ox70 
- . 0 0 3 1  
-Dl 0 9  
-01 4 0  
- . O L 7 0  
-.02 5 4 
-.02 4 3  
- 0 2 1 8  
- 0 1 5 7  
- .0099 
- 0 0  4 7  
-.015 0 
- .0125 
- 0 1 9 5  
- a 2 0 2  
- .0173 
"0114 
-.o o 4 8  
- 0 0 9 0  
-.0112 
-0154 
- a 1 5  3 
-.OF43 
- 0 0 6 0  
"0118 
- 0 0 4 3  
- .a072 
- D O 9 7  
- 0 1 0 2  
- 0 1 0 0  
- A 0 8 7  
- 0 0 8 3  
- 0 0 8 4  
?i 
I 0 . 0 6 4  - 0.063 
- 0 . 0 6 1  - 0.0 5 0 
- 0.029 -0 .047  
0.008 
- 0.069 - 0.06 6 - 0 0 6 4  - 0.06 0 - 0.0 5 0 - 0.029 - 0.000 
0.00 7 
- 0.07 7 - 0.07 3 - 0.07 1 - 0.06 6 
- 0 0 3 5  
- 0.060 
- 0.01 5 - 0.001 
- OD7 6 
-0 .069  - OD 6 7 - 0.063 - 0 0 5 2  - 0.032 - 0.01 5 - OD03 
- 0.06 1 - 0.064 
- 0.05 6 - 0.05 9 - 0 0 4 7  
- 0 0 3 0  - 0.02 0 - 0.01 1 
- 0.05 1 - OD57 - 0 0 4 7  - 0.04 3 - 0.034 - 0.024 - 001 6 - 0.00 9 
- OD40 - 0 0 4 2  
-0039 - 0.03 6 - 0.029 - 0 0 2 5  - 0.02 3 - 0 0 1 6  
- 0 0 0 9  
c, 
.02 4 4 
.a2 3 1 
0 2 2 4  
.02 1 5  




.02 7 4 
.02 5 4 
.02 4 3 
.02 2 0 
a 1 5 4  
-02 3 5 
.OX56 
.00 7 1 
.0343 
a 3 0 9  
.0298 
.02 7 6 
a 1 9 3  
0 3 0 2  
.0104 
-00 4 2 
.0330 
.02 0 3 
-02 7 6 
.02 5 9 
.0255 
0 1 6 0  
- 0 0 0  2 
.oo 3 4 
.02 4 2 
-02 5 8 
-02 3 0 
.02 1 7  
0 2 0 2  
D l 4 1  
D l 2 0  
-00 9 1 
0195 
- 0 1 5 8  
0137  
0 0 7 4  
. O L l l  
. 004  6 
0 0 2 6  
-.OO 6 5  
0 1 3 3  
.0095 
.007 2 
.oo 5 2 
DO19 
- 0 0 4 8  
0 0 0 4  
"0059 















- 0 5.9 - 0 1.7 
0 0 0.1 
0 0 6.0 




- 0 6.0 - 0 12 
0 0 o . l  





- 0 5.9 
0 001 
- 0 1.0 
002.1 
0 0 6 3  
0 1 O . l  
0 1 4 2  
0 179 
- 0 5 9  - 0 1.8 
0 003. 
0 0 2.0 
0 0 6 8  
0 10.0 
0 17.8 
0 1 4 L  
- 0 5 9  - 0 1.6 
0 0 0.1 
0 0 2.0 
0 0 6.0 
0 10.0 
0 1 4 5  
0 17.0 
- 0 5 9  - 0 1.8 
0 00.l 
0 0 2.1 
0 0 6.0 
0 0 9.9 
0 14.0 
0 178 
- 0 5 9  - 0 1.8 
0 0 0 1  
002.1 
0 0 6.0 




- 0 3 1 5  - 0.09 3 - 0.0 1 7  
0.06 1 




- 0.33 1 - 0.09 8 - 0.01 3 
0.00 4 




- 0.33 9 - 0.08 7 
0.0 1 0 
0 2 1 4  
0 3 5 7  
0 5 9 9  
0 8 3  1 
1.02 1 
- 0.347 - 0 1 0 7  - 0.01 6 
0 .O? 8 
0 3 1  1 
0 5 6  5 
0.76 4 
0 9 3  2 
- 0 2 9  5 - 0.08 3 - 0.00 5 
0 .077 
0 8 7 6  
0.40 4 
0.688 
0.8 4 5 
' 0 8 3 7  - 0.00 0 - 0.01 4 
OD6 3 
0.37 4 
0 9 2  0 
0 6 2  1 
0.65 8 
- 0.l8 1 - 0.05 2 
0.00 6 
0.0 6 8 
03.89 
0.31 7 
0 6 4  1 
0.43 6 
CD 
. 0141  





.18 2 7  






A 0 9 6  
3 4 6 0  





.05 1 9  
5 1 8 1  
8 1 8 4  
5 3 4 2  











D l 6 2  
.04 17 
. 0 9 6 1  
2 8 0 6  
2 7 6 6  
D 3 9 4  
. o l e o  
.0181 
D l 6 3  
A3718 
.0364 




0 1 5 0  
.0170 
,0333 
.06 8 5  
5 2 0 0  
A 8  47 
c, 
.0524 
a 2 2 6  
.0111 
- . 0 2 4 1  
,0016 




.0102  - .OO 4 6 
- a 4 4 0  
- 5 5 9 9  
- 8 0 6 9  
.0279 




- 1 4 1 0  
- 5 8 6 2  
- 8 2 0 8  
2 0 8 2  
0 3 0 6  
D l 6 1  - .oo 8 8 
- .0664 
- 1 3 4 0  
- 3 . 6 2 4  
- 2 0 3 0  
. 0 7 6 1  
.0251  
0 0 5 5  
-.0151 - a 6 1  4 
-3 .068  
- A 5 6 4  
- A 8 8 2  
0 5 1 0  
.02 2 5 
DO79 - .OO 7 6 - .03 6 0 - .06 3 5 
-Do889 
-.lo43 
0 2 8  8 
. O l O ; a  
.0006 
- 8 0 8 6  
- 0 2 4 8  - .04 0 1 - .04 9 6 
- 0 5 2 1  
-.104a 
.o 0 2 5 
- 0 . 0 0 6   B O 8 3  - 0.00 6 
D O 0 0  -0.005 
-.0033 - 0.004 
-.0093 
-0 .007 -.0154 
- 0.01 1 -.015 2 - 0.00 6 -.01 3 5 
-0 .003 
.0094 - 0.007 
-.0004 - 0.00 5 .0027 - 0.006 
-.OO 4 4  - 0.00 5 
- .0156  -0.009 
- . 0112  - 0.005 
-.Ox56 - 0.014 
-.0157 - 0.011 
.0086 - 0.006 
, 0 0 2 1  -0.005 
- .0009 -0.004 
"0046  I - 0.004 
- 1 o i 0 7  - 0 5 0 5  
- .0140 
- 0.011 - .0139 -0 .012 - D l 4 3  
- 0.009 
.0097 - 0.008 
D O 2 6  
- 0.009 -.Ox 4 0  
-0.004 - .0043 
-0.005 - . O l O S  
- 0 . 0 0 4   - 0 0 1 2  
-0.006 
0 0 7 0  
-0.007 B O 2 2  - 0.007 -.0002 
- 0.009 
- 0 0 5 4  -0.007 
- . 0 0 8 4  - 0.009 
- . 0 1 0 1  - Ox)12 
-.0097 - 0.017 - .0077 - 0.016 
.0057 - 0.01 2 




-.OO 9 6 
- .0093 





- .oo 9 3 
- .0098 
- DO7 0 - .00 8 5 
- .oo 4 4 - .007 0 
- .oo 7 3 - .oo 9 0 - .OO 9 6 
-.0096 



















- .OO 9 0 
- .0098 
- . O l O l  
-.0101 








- 0 0 9 6  
-d101 
-13099 
- a 0 0 7 4  
0 17.0 
O S 0  -06.0 - 0 3 5  
0 0 2.0 
o o o a  
009.9 
0 0 6.0 
0 1 4 L  
0 10.0 
13.0 - 0 5 9  - 0 1.8 
0001 
0 0 2.0 
0 0 6.0 
0 1 0 1  
0 1 4 1  
0 17.0 
1.30 - 0 5 9  - 0 1.0 
0 0 o . l  
0 0 2 0  
0 0 6.0 
0 10.0 
0 17.7 
0 1 4 5  
1.7 0 - 0 6.0 
0 002 
- 0 1.7 
0 0 2.0 
0 0 6.0 




- 0.300 - 0.09 1 - 0.01 3 
0.06 2 
0 5 1 0  
087 5 
0.95 7 
0.7 4 7 
- 033 2 - 0.09 2 




0.0 4 0 
107 6 
- 0.33 5 
* 0.0 0 0 
0 0 0 7  
0.0 9 9 
0.3 5 0 
0.60 0 
0 3 3  0 
1.02 0 





9 3 7 9  
- 2.0 4 0 - 0900 - 0.05 0 





- 2 3 7  4 - 0.7 2 2 - 0.09 6 
2 2 3 9  








3 2 3 9  
4.439 
5 .415  
.0391 
.O 1 7  1 
. 0 1 6 1  
0 4 5 4  
D l 9 0  
5 0 6 3  
BO00 
.3140 




A 1 9 3  
2 2 7 0  
3 6 4 2  
. o s a i  
0 2 7 0  
. 0 2 4 1  
-0279 
.0610 
5 2 9 8  
2 3 0 4  




. o s 0 3  
0 2 8 1  
2 1 9 0  
31261 
3 2 6 5  
.0416 
- 0 2 1 1  
0 2 0 3  
-0235 
.os07 
2 9 6 8  
5 0 8 4  
2 9  49 
-0992 
.02 0 2  
.0209 
.0440 
. 0 0 7 2  
5 5 3 9  
2 2 9 8  
.0329 
D l 9 0  
.0107 
D 2 1 5  
-0410 
D 7 7 1  
2 3 2 2  
2 9 5 0  
.051s 
0 2 3 8  
A 0 9 0  
0 7 5 1  
0 6 6 2  
0 6 0 4  








. 0 2 5 s  
- 0 2 2 5  
-3 .047  
- A 9 1 9  
3 .543  
0 6 1 9  
0 8 4 6  
-.0162 
a 4 0 1  
- 0 6 9 4  
- . l193  
- A 7 0 0  
A 6 0 3  
- 0 9 4 1  
.0687 
. 0 4 7 1  
-.OO 3 6 
- 0 7 4 8  
- a 1 0 2  
- a 5 5 4  
A 3 2 2  
.0013 
.0613 
-04 3 0 - .oo 9 4 
- 0 6 0 4  
-a109 
- 3 5 0 4  
1 0 5 5  
0 5 7 8  
.0700 
. 0 4 4 8  
- . 0 2 0 3  
0 1 0 1  
- a 4 9 2  
- 0 7 6 5  
0 7 2 5  
0 5 2 8  
.04 4 3 
.0350 
0 1 2 6  
- 0 0 5 3  




- 0 0 2 9  
- .0134 






- 0 0 0 0  
- 0 0 7 2  
- 0 1 5 6  
"0206 
- 0 1 7 1  
- 0 2 0 6  
- . 0 0 0 7  
0 0 5 7  
-.O 0 4 0  
- 0 0 7 1  
-.015 0 
- 0 1 0 0  
- .0106 
"0162 




- 0 0 7 6  
- 0 1 7 4  
-0171 
- .0142 
- . O O O S  
.0047 
- 0 0 3 2  
- B O 6 0  
"0112 
- 0 1 3 1  
-.OL35 
- . 0 0 9 5  
-.o 0 I? 
0 0 3 2  
"0074 





- 0 0 1 7  
- 0 0 3 4  
-DO69 
- 0 0 5 2  
-.oo 7 2 




- 0.01 0 - 0 0 0 9  
- 0.00 5 
0 0 0 5  
0.0 0 1 
0 0 1 7  
0.0 0 7 
- 0,011 - 0.010 - 0.009 - 0.007 
- 0.00 i 0 0 0 3  
0.0 0 6 
0.00 5 
- 0.01 3 
* O D 1 1  
- 0.00 6 
- 0 0 0 0  
0.0 0 4 
- 0.002 
0 .001  
- 0.015 - 0.012 - 0.009 - 0.00 6 
0.001 
0.00 2 
0.0 0 1 
OD01 
- 0.01 2 - 0.01 1 - 0.01 0 - 0.00 9 - 0 0 0 6  
- 0 0 0 7  - OD04 - 0.0 0 3 
- 0.01 4 - 0.01 3 - O D 1  2 - OD12 
-0DIO - 0.00 0 
-01306 - 0.01 1 
- 0.016 - 0.01 3 - 0.0 3 3 - 0 0 1 3  - 0.013 - 0.012 
-01316 
- 0.008 
- 0.00 a 
- 0.0 1 a 
c, 
- .00 9 1 




"00 6 2 
-.OOO 3 






"00 5 6 
DO27 
.OO 6 4 
- .0084 
- 0 0 0 9 9  
- .0104 
- 0 1 0 5  
- 0 0 9 9  
- 0 0 4 8  
- . O O O l  
0 0 4 7  
- .0073 
- 0 0 9 7  
- .0092 
"00 9 9 
"010 4 
- .0051 - .oo 2 1 
-00 2 1 
- .OO 9 2 
-DO96 
-DO90 
- .OO 9 2 - .0099 
- 0 0 0 1  
- .00 4 3 
-003 2 





- 0 0 5 0  
- .0070 
- ~ 0 3 a  
- 0 0 9 5  
- .010 7 -.(I104 
"0100 
-Dl07 
- 0 0 0 7  - .OO 0 5 
- D O 5 6  
22 NACA RM A57IU4 
- 0 1.8 
0 0 9.0 
0 14.0 
0 17.0 




o s o a  
090 
0.0 0 8 0 0 2.0 
-0.007 O O O A  
- 0 . 0 0 6  -01.0 
-0.310 -06.0 
0 10.0 0.564 
0 0 6.1 0.31 7 
014.0 0.014 
017.0 0.909 
1.00 -06.0 -0329 
O O O A  0.014 

















.04 0 5 







0103. 0.602 A1194 
014.0 0.807 2132 
I017.91 
0.994 I 3292 
110 
.010.0 - 0.009 0 001 .0202 -0.004 - 0 i . 6  
.0477 - 0 3 2 4  -06.0 
0061 0315 .0482 
0 02.0 0.088 .Q192 
010.0 0.550 3.101 
0 1 4 2  0.742 3.992 
0179  0913 3 0 4 8  
130 
.0170 0.007 002.0 
.0149 0.003 0 O O . l  
.0168 -0019 -0i.0. 
~ 4 0 9  - 0 6 7 8  -06.0 
0099 0.460 a916 
006.0 0281 .0413 
014A 
2640 0.000 017.0 
A703 0.650 
1.70 -06.0 -0.220 .0373 
-01.0 -0.072 .0168 
-00.0 - 0.006 -0149 
002.0 0.066 .0171 
0099  0360 .0750 
006.0 0216 .0358 
014.0 0.494 A331 
017.7 8051 0.617 




. 0348  
.0101 - .016 2 - .00 3 0 
-a539 
-2281 - 2 7  9'0 
A235 
0359 




- 3 7 5 0  
3 .476  
D350 
-.0478 
- .oo 3 5 
-2569 
-3.550 
- 5 4 1 6  
- A 1 0 9  
A506 





- 3 1 0 1  
-3852 
a 2 3 5  
0 3 6 4  
0 0 0 7  
-.0351 
- A 1 9 7  
-3.984 
- 3 3 2 1  




-.0262 - .OS 0 2 
-3.429 
- A 0 6 1  
- 2 1 4 2  
Dl65 
. 0 6 1 4  





C 2  






- 0 0 9 4  
-.0058 
0 0 6 2  
-.0005 







- D O 1 0  


















- . 0 0 6 4  
-.0054 







- 0 0 4 4  
-.0057 
- .O -0 5 1 
.0017 
D O 0 2  
-.0005 





- 0.0007 - 0.01 1 
- 0.007 - 0.00 7 
- 0.01 6 - 0.00 9 - 0.021 - 0.01 9 
- 0.00 7 - 0.01 1 - 0.00 6 - 0.007 - 0.01 2 - 0.019 
- 0.024 -0.025 
- 0.01 3 
- 0.00 6 - 0.00 0 - 0.009 - 0.01 3 - 0.02 1 - 0.02 6 - 0.0 2 -f 
- 0.01 2 - 0.00 8 - 0.00 0 - 0.00 7 - 0.01 3 - 0.08 0 
- 0.02 8 - 0.024 
- 0.009 - 0.012 - 0.00 0 - 0.00 9 - 0.01 3 - 0.020 - 0.02 6 - 0.02 0 
- 0.0 1 5 - 0.01 1 - 0.03 1 - 0.0 11 - 0.01 5 - 0.02 2 - 0.029 - 0.033 
- 0.017 
- 0.01 2 - 0.012 - 0.0 1 3  - 0.0 1 H - 0.02 6 - 0.03 7 - 0.04 1 
Gl 
- . 0 0 0 4  
-.0089 - .oo 9 1 - .oo 9 3 - .oo 9 0 
- . 0 0 8 0  
-.0131 








-.0075 - .oo 9 1 
-Boo94 
-.0009 
- .OO 6 8 - 0 0 7 0  - .OO 6 7 
-.008 3 
-.0069 
- . 0 0 0 4  







- .OO 0 6 - .000 3 
-d091 
-A119 
-.0096 - .OO 9 8 - .oi 0 0 - .oo 9 0 
-.0102 
-.0096 





- .Oil5 -.0100 
-.0133 - .015 0 
NACA RM A57KL4 - 
TABU IV.- AERODyNi4MIC CHARACIIlERISTICS OF WWG-OFF C O ~ ( 3 u R c I T I O N S  
AT p = 0' 
( 4  BV 
asp - 0 6 3  
- 0 4 2  
- 00s - 0 2 3  
0 0 0 9  
- 0 0 3  
0 01.7 
0 05.7 
0 0 9.7 




o o s 8  
o 0 7 8  
o 1-18 




0 0 7 9  
0 0 9 9  
0 12.0 
0 14.0 
0 1 6 D  
0 18J. 
o o a a  
- esD - 0 3 8  
-01s - 0 0 4  
0 0 0 2  
0 0 0 6  
0 0 4 3  
0 0 6 A  
0 0 8 2  
0 1 0 2  
0 12A 
0 1 4 J  
0 16.0 
o o a J  
o l e a  
- 0 3 8  
- 05.7 
- 0 1.7 - 0 0 3  
0 0 0 3  
o o o s  
0 0 6 3  
0 08.3 
0 103 
0 1 4 3  
0 1 6 3  
0 18.4 
- 05s 
- 0 3 8  
0 0 0 3  
- O O A  
O O O A  
o o a a  
o 1aA 
- o la 
o o a a  
0 0 4 a  
0 0 6 2  
0 10.3 
0 0 8 A  
0 1 4 A  
0 1 6 3  
o l a a  
o l e a  
- 06.0 
- 0 3 9  
- 0 1 9  - 0 0 5  
0 0 0 1  
0 0 0 6  
002.0  
0 0 4 1  
0 0 6 2  
0 0 8 L  
0 10.0 
0 l2Ll 
0 1 4 2  
0 1 6 2  
0 1 8 s  -
s 
- OD0 9 - OD0 6 - o ~ o  a - onoa  




- O D 0  0 
O D 0 8  
OD08 
O D 1  5 
0.0 3 7 
0.047 
OD5 8 
- O D 1  1 - OD04 - 0.00 1 
0 . 0 0 0  
0.00 1 on0 I 
o a o a  
0 .006  
0.01 0 
OD1 5 




- OD04 . OD0 0 
O D 0 2  
OD0 3 - 0.008 
O D 0  1 
OD04 
O D 0 7  
O D 1  4 
oaa a 
o o o s  
on19  
o o a 9  
0.059 
O D 6 4  
O D 5  a 
. O D 0  9 . O D 0 6  
* OD04 
.OD0 1 
. O D 0 0  . o n o a  . onoa  
OD09 
O D 1  1 
OD18 
O D 3  6 
0.049 
OD6 4 
. O D 1  4 . O D 0  7 
-OD04 
. O S 0  4 
- 0 D O L  
O D 0  1 
- O D 0  1 
o a a  9 
on0 3 
on07 
O D 1  0 
O D 2  3 
0.02 9 
O D 3 8  
OD64 
0 0 5  a 
. o n z a  . o n 1 0  . OD07 . OD05 












D O 8 0  
D O 7 4  
DO73 
D O 6 8  
DO71 
n o 7 0  
DO71 
no70  
D O 7 0  
DO92 
D l 0 6  
D l 2 6  
~ 1 6 %  
~ 1 9 2  
a 2 3 8  
D O 8 0  
D O 7 0  
DO69 
D O 6 8  
DO69  
D O 6 8  
DO69 
DO71 
D O 7 9  
D O 8 8  
D l 0 5  
Dl59  
o l s a  
n2 0 1  
n z s 4  
n o 7 6  
n o 7 4  
0 0 7 7  
n o 7 4  
D07L 
D O 8 6  
D O 7 9  
DO86 
D O 8 6  
0 1 0 6  
D l 1 5  
D l 4 5  
D l 7 0  







D l 1 3  
D l 3 7  
D l 1 8  
D l 9 1  
D l 4 7  
D l 7 6  
D 2 8 5  
5 1 3 8  
D l 2 0  
D l 1 7  
D l 1 7  
D l 1 7  
a l a 1  
D l 1 4  
D l 1 8  
D l 2 5  
a153 




D l 1 9  
D l 2 2  
D l 2 3  
a l l 6  
D l 1 9  
0 1 3 3  
n a 7 5  
n i s i  
a a  1 9  
D l a s  
a l a 0  
0 1 3 9  
0 1 5 6  
01'18 
931s 
~ a 6 a  
0 3 2 1  -
Q 
- D l 8  9 
- D O 7 2  
- 5 0 1 9  
D O 0 8  
DO56 
D l 1 8  
D l 7 8  
0 2 8 9  
D359 
n 4 a 9  




- 0 0 7 9  
D o x a  
- D i a l  
- n a I  4 
sass 
- D O 2 7  
-DO08 
D O 6 2  
0 1 2 6  
D l 7 5  





D 6 0 3  
- o a 1 3  
-0148 
- 0 0 0 9  
-DO8 3 
- D O 3 0  
DO15 
DO74 
D l 4 6  
D l 9 9  
D 3 8 6  
D 3 8 7  
n a 4 8  
~ 4 6 a  
0 5 8 7  
0 6 2 8  
- 0 1 9 3  
- D l 3 1  
- 0 0 6 8  - n o l a  
~ 0 a 7  
n o 0 6  
Dl87 
D O 8 0  
a 8 6 6  
D331 
0 4 8 5  
D63P 
D55 0 
- D l 6 6  
- D l 1 6  
- D O 6 6  
- 0 0 0 3  
0 3 9 8  
D o l a  
n o 0 1  
DO64 
D l 3 6  
D l 8 9  
0 8 5 7  
D ~ L I  
03753 
a 4 5 3  
a 5 4 5  
0 6 4 0  
- 9 1 S 4  
- D l 0 6  
-DO42 
-DO02 
D O 1 5  
D O 8  5 
~ 0 3 4  
~ 1 9 6  
0 1 3 3  
D238 
D ~ O Z  
a388 
0 4 5 1  
a 5 3 1  
9 6 3 1  
- a 0 0 1  
-a000 
D O O O  
DO00 
a 0 0 1  
D O 0 1  




n o o a  
- o o o a  




D O O O  
DO00 
D O O l  
DO00 
D O 0 0  
DO00 
D O 0 1  
D O O l  
D O 0 2  
D O 0 1  
B O O 2  
D O 0 2  
D O 7 8  
-.oooo 
D o o a  
n o o o  
n o o o  
" 0 0 0 0  
D O 0 0  
D O 0 0  
DO01 
DO01 
D O O l  
D O O l  
D O O l  
D O 0 1  
L I D O 1  
D o o a  
- 5 0 0 0  
DO01 
D O 0 0  n o o o  n o o o  
DO00 
D O 0 0  
DO00 
a 0 0 1  




D o o a  
D o o a  
-DO00 
- D O 0 0  
-DO00 
D O 0 0  
D O 0 0  
D O 0 0  
- a 0 0 1  
a O O 0  
DO01 
D O 0 1  
D O O l  
D O 0 1  
D O 0 1  
DO00 
D o o r  
D O 0 1  
D O 0 8  
D O 0 1  
D O O l  





n o o x  
D O O l  
J J O O O  
n o 0 1  
DO01 









O D O l  
U D O O  
O D 0  0 
o n 0 1  
o n 0 1  





O D 0  1 
O D 0  1 
O D 0 1  







0 0 0  2 
O D 0  1 
0.00 0 




O D 0  1 
OD01 
o n 0 1  
O D O  a 
ODO a 
0.00 a 
o a o a  
O D O l  

















O D 0  0 
O D 0  0 
. O D 0  0 
OD00 
O D O l  
O D 0  0 
OD01 
O D 0  0 
O D O a  
O D 0  0 
O D 0  1 




O D 0  1 
O D 0  1 
O D 0  I 
OD0 1 
0.00 5 













- a 0 0 1  
-d001 
-d002 
- 0 0 0 4  
- 9 0 0 6  
-d006 
- 0 0 0 4  
-d008 
- 0 0 0 7  
d001 
o o o a  
- n o 0  a 
-n007 
n001 
a o o a  




- D O 0  4 










- a o o a  
a000 
-no o a 
- n o 0  4 -DO0 a 
- 0 0 0 7  
-d007 
-d009 
- 0 0 0 8  
-d011 





- a 0 0 2  
-d004 




n o o o  
- 0 0 0 4  
d001 
-a0 0 a 
d000 
" o o o a  
-n002 
- D O  0 a 
-11002 
-.0004 
- D O 0  4 
-d006 




-a0 0 9 1  
- 0 0 0 7  
-d005 




- 0 0 1 3  





- 0 0 1 2  
24 - NAW RM A57KJ-4 
WLE 1V.- AERODYNAMIC CHARACTERISTICS OF WWG-OF?? CONFIGURATIONS 
AT p = 0' - Conthued 
(a) BV - Concluded 
1.50 
- 0 . 0 0 6  - 0 4 . 0  
- 0 . 0 0 ?  - 0 2 . 0  
- 0 . 0 1 1   - 0 6 1  
- 00.6 - 0 . 0 0 0  - 00.0 0.000 
0 0 0 5  0 .002  
001.9   0 .003  
0 0 5 9  0 . 0 1 3  
0 0 3 9  0.008 
0 0 7 9  0.019 
0 0 9 . 9  0 .027  
011.9   OD36 
0 1 3 9  0 .048  
0 1 8 . 0  0.083 
016n 0.063 
L.7 0 
- 0 0 5  
- 0.00 2 - 0 0.7 - 0 . 0 0 5  - 0 2 5  
- 0.008 - 0 4 9  - 0.01 4 - 0 6 2  
OB51 0 1 3 9  
0.037 0119 
OB26 0 0 9 9  
0.017 007 .9  
0.010 005.9 
0 0 0 5   0 0 3 9  
0 . 0 0 1  0019 
- 0 . 0 0 1  0003 
-0.001 
0 1 7 9  0.092 
0 1 6 . 0  0.070 
1-90 
- 0.006. - 0 2 l  - 0 .003  -003 
- 0 . 0 1 5   - 0 6 . 0  
0 0 0 5  - 0 . 0 0 2  
0 0 1 9   - 0 . 0 0 1  
0 0 3 9  O i O O 4  
0 0 6 . 0  
OD17 0 0 8 . l  
0 .009  
012 .1   0 .039  
0 1 6 2  0.078 
0185 o a o 2  
- 0  4.0 
- 0 0 0 8  0 0 0 1  
- on1 o 
O L O L  
0 0 5  'I o 1 4 0  
o.oas 
aaa  - 0 0 1 7  - O S B  
-03.7 - 0 . 0 1 1  
DO95 
a 1 0 6  
0 0 9 2  
DO90 
.oo 9 1 
. 0 0 9 0  
9 0 9 0  
BO92 
D l 0 1  
33112 
.o 1 3  3 
a159 
a 1 9 5  
.0246  
.03 1 1  
.0110
. 0099  
.O Q 9.4 
. 0 0 9 2  
.oo92  
D.0 9 2 
9 1 0 1  
.OF18 
9 1 4 0  
0 1 6 8  
.02 0 8  
n o 9 4  
n o 9 5  
11357 







. 0 9 6  
DO94 
Dl 07 
a 1 2 1  
D l 3 8  
D l 7 1  
.o 2 9 6  
.0395  




D O 8 8  
0 0 8 6  
. 0 0 8 6  
DO90 
. 0 0 9 3  
.O 115 
. 0 1 4 0  
.o 1'1 3 
13320 
0 4 2 8  
D l 0 5  
.02a0 
~ 0 3 3 3  






. O l Q 2  
0 1 1 7  
0 1 4 8  
a 1 9 6  
0 3 6 6  
a361 
. 0 4 8 4  
c, 
-.0179 
- D l 2 7  
- 0 0 6 5  
- . 0 0 2 3  
- D O 0 5  
.0010 
D O 5 1  
a172 
.0130 
. 0 2 2 8  
.n 2 9 7 _ ~- . 
.037 4 
.04 5 8  
D 5 5 0  
.06  6 3 
- D l 2 5  
- D l 9 1  
- . 0 0 6 5  
- . 0 0 2 6  
- D O 0 3  
0 0 0 4  
11052 .. . - 
Dl1 4 
.O 17 6 
a 2 3 6  
. 0 3 0 5  
.038 3 
.0473 
a 5 7 5  
a70 4 - .o 1.8 5 
- 0 1 2 4  
- . 0 0 6 5  
- . 0 0 1 9 .  
. 0 0 0 0  
a014 
D O 7 2  
.013  3 
. 0 1 9 5  
D 2 5 7  
n 3 3 7  
a 4 2 0  
a 6 3 9  
.os 1 9  
.07 7 9 
- D l 6 9  
- . 0 1 0 1  
- 0 0 5 0  
D O 0 3  
.oo 1 5  
. 0 0 3 7  
D O 8  3 
0 1 4 6  
B 2 1 0  
0 3 5 4  
a558  
0 6 8  8 
a 8 2 5  
. o a 7 7  
n 4 5 3  
- 0 1 0 7  
-9168  
- 6 0 4 2  
0 0 3 6  
0 0 0 6  
D O 9 0  a157 
0 3 9 3  
.OB21 
D 3 0 0  
a 4 8 5  
5605 
R830 
D 7 1 9  
B O 0 3  
B O 0 3  
.OO 0 3 
D O 0 3  
. 0 0 0 3  
.oo 0 3 
D O 0 2  
D O 0 2  
D O 0 2  
a 0 0 2  
.OOO2 
. 0 0 0 2  
, 0 0 0 3  
. 0 0 0 3  
~ 0 0 2  
D O 0 2  
0 0 0 2  
0 0 0 2  
R O O 2  
. 0 0 0 2  
D O 0 2  
a 0 0 2  
D O 0 3  
D O 0 3  




D O 0 3  
0 0 0 5  
D O 0 1  
D O 0 1  
D O 0 1  
9001 
D O O i  
n o n t  
D O O i  
0 0 0 1  
. 0 0 0 2  
. 0 0 0 1  
.0002 
. 0 0 0 2  
.. ~" 
. o o o a  
. 0 0 0 2  
.0003 
a000 
. oooo  
D o n o  .. ." 
D O 0 0  
. D O 0 0  
a000 
. 0 0 0 0  
. 0 0 0 0  
i 0 0 L  
R O O 1  
.0001 
a 0 0 1  
0 0 0 3  
D O 0 3  
0 0 0 2  
D O 0 1  
. 0 0 0 0  
.0001 
D O 0 0  
D O 0 0  
0 0 0 0  
DO00 
.0000 
D O 0 1  
. O O O l  
a o o a  
DO02 
a002 





0 . 0 0 4  
0.00 2 





0 . 0 0 2  
0.0 0 2 
OR0 3 

















0.0 0 2 




o n o a  






0.0 0 2 














0.0 0 2 
0 .001  











0 . 0 0 0  
0.001 
0.00 a 
i - D O  . 0 0 1 0  0 9 
- a o l i l  




- . 0 0 0 7  
- . 0 0 0 7  
~ -~ 






- a 0 0 6  
- . 0 0 0 8  
- 0 0 0 9  
-a010 
-.0011I - a 0 1 1  
- . 0 0 1 5  





" a 0 2 0  
-d004 
-n020 
- 0 0 0 5  
- 0 0 0 6  
- a 0 0 7  




- . 0009  
- . O O l l  
-0011 
- . 0 0 1 3  
-d014 - .OO 1 3  
- 0 0 1 5  
-d003 
- D O 0  4 
-d005 
- 0 0 0 5  
-d006 
-11006 










- a 0 0 2  
- 5 0 0 4  
- 0 0 0 5  












0.7 0 - 06.3 - 0 4.3 
- 0 2 3  - 0 0.8 - 0 0 3  
0 0 1.7 
0 009 
0 0 3.7 
0 0 5.7 
0 0 7.7 





090 - 061 - 0 4 1  - 0 a 1  - 0 0.6 - 0 0.0 
0 0 0.4 
0 0 1 9  
0 0 3 9  
0 0 5 9  
0 0 7 9  
0 119 
0 14.0 
0 l e a  
0 9 5  - 0 5 9  - 0 3.6 - 0 19 
0 0 0 2  
- 0 0.4 
0 0 0.7 
0 0 4 2  
0063 
0 0 8 1  
0 1 0 1  
0 1 2 2  
0 1 4 2  
0 1 8 2  
1.00 - 05.7 - 0 3 3  - 01.7 - 0 0 2  
0 00.3 
0 0 0.7 
004.3 
0 06.3 
0 0 8 . 3  
0 1 0 3  
0 1 4 3  
0 1 2 2  
0 16.3 
0 18.3 
1.05 - 0 5 9  - 0 3 8  
0 0 0 2  
-003 
0 00.7 
0 0 4 2  
0 0 6 2  
0 0 8 2  
0 1 0 2  
o l o o  
o 16.0 
o o a a  
0168 
o o a a  
- o 1.6 
o o z a  
o 1aa  
0 1 4 8  
018.3 
0 16.3 
1 1 0  - 0 5 9  - 0 3 9  - o 18 
0 1 8 2  
0 1 6 2  
- 0.04 I - 0.02 7 - 0.014 - 0.004 









0 1 4  5 
on5 a 
- 0.04 0 - 0.088 - OD1 5 - 0.003 
OD0 1 








0 1 1 2  
0 1 4 7  








0 1 1 0  
015 1 
0 1 5  a 
- 0.04 8 - 0.03 1 - O D 1  6 - 0.006 - 0.00 1 - 0.00 0 
0.00 6 
0.03 R 
o s a  4 
0.05 3 
OD69 
0 1 0 7  
0.08 7 
0 1 4  5 
- 0.04 8 - O D 3  1 
- 0.007 - OD17 - 0.00 4 - 0.00 2 
0.005 
0.02 0 




0 1 0 1  
0 1 1 9  
o 1 a  3 
0 1 4  a 




O D 6  4 
OD81 
0.095 
0 1 3  4 
0 1 1 6  
0.05 a 
- 
D i a o  
a 0 9 7  
DO80 
a 0 7 4  
.007b 
DO76 
a 0 8 7  
a 1 0 9  
.0141 
a 1 8 4  
a 3 1 9  
D417 
0 5 2 0  
0 0 7 4  
na 47 
a l l 8  
0 0 9 7  
D O 8 0  





D l 1 3  
a 2 0 1  
D l 4 8  
a 3 4 9  
a 4 4 3  
.05 4 1  
a 1 0 5  
D l a S  
D O 8 6  
DO85 
11091 
0 1 0 3  
a126 
a 1 6 1  
11214 
a a e o  
D 3 5 8  
0 5 7 6  
11459 
D l 5 7  
a 1 1 8  
a 1 5 0  
a 1 0 3  
a 1 0 3  
D l 0 6  
a106 
0 1 4 7  
.a159 
aa 64 
0 0 9 3  
n o 8 3  
no339 
a 1 7 a  
.059a 
a2 59 
a 4 5 0  
a 5 9 1  
D l 8 5  
a 1 6 5  
a 1 2 6  
D l 5 3  
D l 2 5  
4 1 1 7  
a 1 3 2  
0 1 5 5  
a 1 9 9  
8 2  34  
n a g 0  
0 3 7 0  
a 4 7 5  
a 5 9 3  
D l 7 9  
a 1 5 4  
8 1 3 4  
a 1 6 8  
~ 1 3 3  
n i a s  
n l a 7  
D l 2 8  
.0138 
0 1 5 6  
D l 9 6  
0 3 0 1  
8 3 8 4  





- 0 4 9 0  a000 I - o a 4 r  a o o o  
- n o s a  . 0 o o o  
-DO24 a000 
DO37 a000 
D l 9 8  D O 0 0  
a 4 3 4  DO00 
0 7 0 8  DO01 
1 2 6 3  a002 
0 9 7 6  DO01 
5 5 3 5  a 0 0 3  
A 8 3 4  a 0 0 5  
2 3 7 1  .0009 
- a 7 3 0  DO00 
- 0 4 6 2  - . 0 0 0 0  
- o a 4 a  - . o o o 1  
- 0 0 8 0  - D O 0 0  
- 0 0 0 7  D O 0 0  
~ o a 4  n o 0 0  
D 2 0 3  . 0001  




1 8 2 5  D O 0 6  
8388 D t i 0 8  
- 0 7 0 9  -a000 
- a 4 6 7  - a 0 0 1  
- a 2 1 4  - . 0 0 0 0  
-DO54 -DO00 
- 0 0 0 5  . 0 0 0 0  
D a a 4  - D O 0 0  
D O 4 0  -a000 
a 4 7 1  - 0 0 0 0  
D719  a000 
.OS84 - D O 0 0  
5 5 0 7  D O 0 2  
5 7 7 7  . 0 0 0 5  
2 0 4 9  D O 0 5  
2 2 9 6  DO07 
a o g z  n o 0 6  
1 a 7 1  a 0 0 1  
a111 a o o s  
L a 5 3  a o o l  
-1)733 -no00 
- a 4 6 3  -a000 
- ~ a a 4  - D O O I  
- 0 0 6 4  - . 0 0 0 0  
-DO09 - D O 0 0  
D O 5 2  - D O 0 0  
Bo548 - . 0 0 0 0  
0 6 8 4  - D O 0 0  
~ a o 3  - 0 0 0 0  
11931 - D O O O  
5 x 9 4  a000 
1 4 5 8  D O 0 2  
1 7 1 9  I a 0 0 4  1 9 8 6   a 0 0 4  a 2 6 9  n o 0 7  
- 0 6 7 4  DO01 
- a 2 0 3  . 0 0 0 1  
- 0 0 4 2  a 0 0 1  
D o l l  DO01 
D O 6 L  0 0 0 1  
. 0 4 6 4  DO01 
D2lO D O 0 1  
9 6 9 5  a000 
0 9 4 6  D O 0 0  
- 0 4 3 9  o o o a  
1 2 1 8  D O O O  
~ 4 a o  a o o a  
1 6 8 4  DO04 
5 S 4 4  0 0 0 4  
h 
-0 .001  - 0.00 0 
OD01 
0.00 1 
























-0 .001  - 0.00 0 





-0 .001  
O D 0  0 
-0 .001  




-0.001 - O D O O  
0.001 
0.001 - 0.0.0 0 
-0 .000  
-0 .001  
-0 .001  
-0 .001  
O D 0 3  
0 .005  




0.000 - O D 0  0 - 0.00 0 
0.001 
O D 0  1 
O D 0  0 









0.0 o a  
- O D 0 0  
0.001 
0 .002  
0.002 
O D 0  0 





0 .003  
o a o a  
o a o a  
on0 o 
0.00 a 
- a o o a  
-a002 
- a 0 0 3  
- 0 0 0 6  
- .0009 
- a 0 1 5  
- 8 0 2 0  
-d017 
- 0 0 8 8  
- 5 0 0 1  
- o o o a  
-n004 
- a 0 0 1  
- . 0 0 0 2  
- 0 0 0 6  
- D O  0 8 
- 0 0 1 1  
- B O L E  
-d026 
- 0 0 8 3  
-~03a 
. 0 0 0 5  
d006 
D O O Z  
- D O  0 3 
- . 0 0 0 2  
-d003 
-DO 0 4 
-d005 
- 0 0  0 6 
-n000 
-d010 
- n o l a  
-d023 




- D O  0 2 
- D O  0 3 
- D O  0 3 
- D O  0 3 
- D O 0  4 





0 0 0 4  
a 0 0 4  
d001 
-00 0 0 
-DO 0 5 
-d004 
-00 0 5 
-DO 0 9 





- n o l a  
- a o a a  
D o o a  




- a 0 0 7  
- 0 0 0 6  
-a0 ti7 
- . 0 o o s  
- 0 0 0 6  
-d008 
- 0 0 1 1  
-a016 
R?A A57Kl.4 









2 2  2 
- 
- 0 6.0 - 0 4.0 - 0 2.0 
0 0 o . l  
- 005 
0 0 0 5  









- 0 6J. - 0 4.1 - 0 2.1 - 0 0.6 
0 0 0.4 
- 0 OD 
0019 
0 0 5 9  
0 0 5 9  
0 0 7 9  
0 119 




- 06.2 - 0 4L - 0 2.0 - 0 0.7 - 0 0. l  
000.4 
0 0 1.8 
0039 
0059 
0 0 9.9 





- 0 5 9  - 0 4.0 - 019 - 0 0 5  
0 0 0 5  









- 0 5.7 - 0 3.6 - 0 2 9  
0 O O A  
- 0 02 
0 00.0 
0 0 2 3  
0 063 
0 043 







AT p = Oo - Continued 
(b) BVC; 6 = 0.2' - Concluded 
9. 
- 0.03 9 




- . - .
0.02 3 
0.03 6 






- 0.03 7 - 0.02 5 - 0.01 5 








0 . 0 9 5  
0.1 3 2 
0314 











- 0.03 6 
- 0.014 - 0.00 s - 0.00 3 - 0.00 1 
0.007 





- o.oa 5 
o A i  6 
014 6 


































D l 6 3  
.0346 














~ a 1 2  
D a o s  






.o 1 14 
.0095 





D l 5 8  
D 2 0 1  
.03J9 
D261 































- .067 4 
-0447 - .02 3 2 
-a090 
- . 0 0 3 0  
DO18 
Dl61 
.O 37  1 
a595 
a816 
3 2 4 6  
3451 
A665 






B O 4  0 
Dl76 
D387 
.05 9  4 
.OB 0 0 
A 0 0 2  
3 2 0 0  












.07 7 4 
.0963 
A148 














5 5 0 0  
1706 
- ~ 0 3 a  
a854 
L o a s  
-.05a7 
a05a 






9 0 0 8  
a008 
a002 
D O 0 2  
a002 
.o 0 0.2 
.0004 
. 0 0 0 6  
n o o a  
. o o o a  
.ooooa 
a o o a  
a o o a  
a o o a  
a o o a  
Boos 
Dooa 
D o o a  




.O 0.0 3 
.0006 
a007 
D O 0 1  
a 0 0 1  
DO01 





B O O 1  
D O 0 2  
DO03 
a001 
D U O 4  
0004 
.oooo 
. o o o o  
. 0 0 0 0  
. oooo  
DO00 
D O 0 0  
.oooo 
. 0 0 0 0  
.oooo 
D O 0 0  
a001 
. 0 0 0 2  
..o 0 0 1 
D O 0 1  
D O 0 5  
~ . 0 0 0 0  
.BOO1 
.a001 
. . O O U 1  
..0001 
..0001 











- 0.00 0 
0.00 1 








O D 0  1 
0.00 5 
OD 0 2  
o a o a  
onoa 









0.0 0 2 
0.002 
0 .002 
O D 0 2  
0.00 2 
0.003 
















0.0 o n 
0.00 n 
0.00 a 
- 0.00 0 
ODOl 
0.0 0 1 
0.00 0 














0.000 - 0.00 0 




- 0 0 0 2  





- D O 0  6 
-b007 
















- . 0oaa  








- . 0 0 0 5  
-b006 






- .OO 15 
-1oooa 
- a o a o  
- . 0 0 0 0  
-d003 
-d003 











- . 0 0 0 0  
- . 0 0 0 8  
- . 0 0 0 0  
-d005 






- 0 0 0 5  
~ o o  a 
- n o o a  
-aola 











- 0 6.3 - 0 2.3 - 0 02 
001.6 
0 0 5.7 
0 0 9.7 
0 13.7 
0 17.7 
- 0 6 5  - 0 2.0 
0 0 0.0 
0 0 6.0 
0 0 2.0 
0 10.0 
0 1 3 9  
0 18.0 
- 0 5.0 
0 0 0 3  
- 0 1.7 
0 0 2 3  
0 0 6 3  
0 1 0 3  
0 148 
0 1 8 3  
- 0 5 9  - 01.0 
000.2 
0 0 2 5  
0 0 6 2  
0 1 0 5  
0 14.2 
0 18.2 
- 0 6 5  - 019 
0 0 0 5  
0019 
0 0 6.0 
0 14.0 
0 1 8 1  
- 0 6A - 0 2 1  - 0 0 1  
0 0 1.0 
0 0 5 9  
0 0 9 9  
0 13.9 
0 1 7 9  
- 0 5.0 - 0 1.7 
0 0 0.4 
0 0 6.4 
0 0 2 3  
0 1 0 3  
0 1 4.3 
0 18.4 
o 10.0 
- OD24 .0100 
0.002 D O 7 8  
O D 1 5  D O 8 5  
0.029 .0102 
OD61 Dl68 
0 0 9 5  x1286 
0 1 6 4  - 0 6 7 3  
0 1 3 2  9 4 6 3  
- 0.024 13142 
0.000 DO99 
0.014 D l 3 7  
0 0 2 7  D l 1 0  
0.062 .0191 
0.095 .0308 
0 5 3 0  .0465 
0 1 6 9  D 7 1 2  
- 0.027 Dl57 - 0.001 03.31 
0.012 0138  
0.024 . a152  
0.05 5 .0225 
0.087 D 3 3 6  
OA52 0 6 9 0  
0 1 2  0 .0474 
- 0.024  .0127 
- 0 . 0 0 0  a 1 0 6  
0.013 . .Oil0 
0.026 D l 2 1  
0.05 5 -0176 
0 0 8 3  -0203 
OJ.16 D 4 3 8  
0 1 4 6  . 0 6 3 4  
- 0.025 D l 3 3  - 0.00 0 . Q l i O  
0.01 0 Dl14 
OD20 .0123 
0.045 0 1 7 6  
0.010 .0264 
O L Q i  .0407 
OL41 D 6 3 1  
- 0.026 D l 2 3  - 0.00 0 .QO98 
0.01 0 a 1 0 2  
OD20 .0114 
O D 4 3  - 0 1 6 3  
0.069 0 2 5 7  
OL10 D 4 2 3  
0.162 a700 
," - .".." - - 
- .0396 
"00 0 5 
0 2 2 1  
a 9 5 9  
.0432 
1 5 1 0  
2 0 9 5  
2 6 0 6  
- D Q O T  
DO00 
. O O O O  
D O 0 1  
1 3 0 0 1  
.O 0 0 1 
D O 0 7  
D O 1 3  
- D 4 1 2  DO00 
DO22 DO00 
. 0 2 5 1  D O 0 0  
.04 9 2 .O 0 0 0 
L O 3 1  D O 0 1  
1 5 0 2  . 0 0 0 2  
2 1 3 9  0 0 0 7  
2 6 9 8  D O 0 8  
- 0 4 0 5  
D O 3 9  
0 5 0 6  
5 0 2 4  
a 5 7 1  
8 0 8 4  
0 8 7 4  
. O O O 1  
D O 0 1  
. O O 0 1  
. 0 O 0 1  
D O 0 2  
DO02 
.OO06 
8 5 6 7  .0008 
- .0366 .OOO2 
.oo 3 9 .o 0 0 1 
13273 DO02 
0 5 0 1  DO02 
A 4 6 8   D O 0 2  
D 9 9 0  I DO02 
~~ 
3 9 6 1  . a 0 0 6  
2 4 4 4  - 0 0 0 7  
"0399 .0002 
- 0 0 0 3  n o 0 2  
a 2 1 2  , 0 0 0 2  
-0415 n o 0 2  
io886 0001 
a 3 4 2  . 0 0 0 2  
a 7 7 9  D O 0 6  
2 2 1 9  .00L6 
~~ ~ 
- a 3 4 5  D O 0 1  
DO24 D O 0 1  
0 2 2 0  D O 0 0  
.0406 DO01 
D817 0 0 0 1  
5 2 0 0  .0002 
3.571 D O 0 4  
a 9 5 2  . 0 0 0 7  
- . 0 3 0 5  -.OOO.I  
D O S O  - . o o a l  
D247 -.0001 
a 7 6 5  D O 0 1  
13412 - D O 0 0  
1 0 9 2  D O 0 1  
1 8 5 6  - D O 0 1  
1 4  3 0 .000 1 
CY 
-0.002 
0.0 0 0 - 0.000 - 0.00 0 
OD02 
0.0 0 5 
0.0 0 6 
0.002 
- O D 0 1  
OD01 
0.0 0 0 




0.0 0 1 
0.0 0 3 
OD02 
0.0 0 2 
0.0 0 2 
0.00 3 
0.00 4 




0 0 0 1  
0.0 0 2 
0.0 0 2 
0.0 0 3 
0.0 0 3 
0.0 0 1 
OD02 
OD02 
0.0 0 1 
0.00 o 
- 0.00 o 0.0 o o 
- 0 . 0 0 2  
0.0 0 1 
0.0 0 0 
0.001 
0.0 0 1 
0 0 Q O  - 0.00 1 - 0.0 0 0 
OD01 
OD01 
- 0.00 I 
- 0 . 0 0 0  - 0.0 0 0 - 0.00n - 0.00 0 
-0.0000 
0.002 
a D o 1  
c, 
.0008 
.oo 0 1 
.00 0 3 
"00 0 3 
.0001 
- 0 0 1 7  
- .0013 
.OO 0 6 
-0001 
.0001 





-.OO 0 3 
-.0008 




- -00 2 2 -.oo 2 1 
-a009 
- 0 O s . l  
- A 0 1 0  
- -00 1 3 - . o o i a  
- . a 0 1 0  
- a 0 0 9  




- 0 0 0 4  
-13013 
-.a0 o 6 
- .oooa 
-0033  
-.oo 0 1 
- 0 0 0 5  
- 0 0 0 4  
-.OOO 3 - .OO 0 6 
- a 0 1 2  
-13021 
-.001 3 
.00 0 2 - .oo 0 2 
-.QOOi 
- 0 0 0 3  - -00 0 6 
- 0 0 0 7  
-d007 
- 0 0 0 6  
28 - NAG4 RM A57Kl4 
TABLE N.- iU3RODYNAMIC CEARACmISTICS OF W I N G - O F F  COmFIGURATIONS 
AT f3 = Oo - Continued 





3 9  0 
ID 0 
190 
1 3  0 
1.7 0 




- 0 6 3  - 02.2 
001.6 
- 0 0.3 
0 0 9.7 
0 0 5.7 
0 17.8 
0 13.7 
- 0 6.2 - 0 43. - 02.0 - 00.0 
0 0 5.9 
0 0 1.9 
0 10.0 
0139 
0 1 8.0 




0 0 6 2  
0 1 4 3  
0183 
- 0 5.9 - 0 1.8 
0 o o . l  
002.l 
006.1 
0 1 o . l  
0182 
- 0 6.0 
O O O L  
- 0 2.0 











- 05.7 - 01.6 
0 0 0.4 
0063 















- 0.00 4 
0.0 0 5 
0.018 
0.03 0 


































































D l 6 2  
.0302 
.04 34 
































. O 4 8 l  
.07 3 9 
c, 
-.0134 
0 3 0 0  
.0520 
2 2 9 0  
.0769 
a 8 7 3  
8 6 4 6  
-.Ox 3 2 
D O  8 9 
.0328 




2 2 5 1  
2 5 0 3  
- D l 2 0  
.0326 
.05 6 5 
. O R 0 1  
5 3 2 0  





.05 5 1 
.07 9 2 
3.274 





.04 9 1 




8 4 0 9  
- -01 0 1 
0 2 7 7  
.04 5 6 
.0627 
.09 9  9 
5 3 8 9  
A722 
2 1 1 6  
- .OO 6  6 
.0280 












D O 0 1  
0 0 0 2  
D O 1 1  
DO06 
D000 
R O O 0  
.oooo 
.0001 








. 000F  
D O 0 1  
.0001 
D O 0 5  
. O O l l  
.0001 
.0001 
. O O O l  
.0001 





D O 0 2  
0002 
.0001 
X ) O O l  
. 0 0 0 4  
D O 0 1  
D O 1 2  
. O O Q O  
.0001 
. oooo  
D O 0 0  
. o o o o  
0001 






. oooo  
. O O O O  





0.0 0 1 
0.0 0 0 
0.00 0 









0.0 0 1 
0.0 0 5 
0.0 0 0 
OD01 
0.0 0 3 
0.000 
- 0.000 O D 0  1 
' 0.0 0 0 
0.0 0 3 
0.004 
OD02 
0.0 0 1 
0.0 0 1 
0.0 0 1 
0.0 0 1 
0.0 0 1 
0.0 0 4 
0 . C O  3 
0.002 
0.00 1 
0.0 0 1 
' 0.00 0 
0.003. 
- 0.00 0 
0.001 
0.0 0 2 
0.0 0 1 
0.0 0 1 
' 0.00 0 
' 0.00 c1 
0.00 0 
* 0.00 0 
0.00 1 
OD05 
0.0 0 n 
b 0.000 - 0.000 
* 0.0 0 0 
' 0.00 0 
' OD 0 0 
' 0.00 0 
0.0 0 2 
c, 
. O F 0  7 
.oo 0 3 
n002 
.oo 0 1 
d005 
-.0000 
-d019 - .OO 2 3 
.OO 0 5 




.oo 0 1 




-.0006 - .OO 0 4 






- 0 0 0 6  


















.oo 0 0 
- 0 0 0 0  
- .oooo 
-d002 
-d003 - .OO 0 4 
-.0012 - .OO i 9 








2 2  2 
- 0 6 3  - 0 2 3  - 0 0 2  
0 0 5.7 
0 0 1.6 
0 0 9.7 
0 13.8 
0 179 
- 0 6 2  
0 0 0 0  
- 0 2 0  
0 0 1 9  
0 0 6.0 
0 14.0 
0 18.0 
- 0 5.7 - 0 1.7 
0 0 0 3  
0 0 6-4 
0 0 2 3  
0 103 
0 1 4 2  
0 183 
- 0 6 0  
0 0 0 2  
- 0 1.8 
0 0 2 1  
0 0 6 2  
0 0 9 s  
0 101 
0 1 4 2  
0 1 8 2  
- 0 5 9  - 0 19 
0 10.0 
0 1 7 9  
0 149 
- 0 6 1  - 0 2.1 - 0 O.l 
0 0 5.8 
0 0 1.8 
009.0 
0 1 3 9  
0 17.9 
- 05.0 - 0 1.7 








0.0 6 0 
0.04 B 
0 1 0 3  
0.0 7 1 
03.3 2 
0 1 2 4  
0L4 3 
0.0 2 3 
0.0 5 2 
0.06 2 
0.07 4 
0 1 0 3  
03 .14  
0 3 2 8  
0 1 4 5  
0.02 5 
0.0 5 2 
0.06 0 
0101 
0 2 2  3 
014 3 






0 1 3  0 
0109 
0 1 4  9 
0.0 7 a 




0.0 8 9 
0 3 0 8  
0 1 2  3 
0 2 4  4 
0.0 1 1 
0.0 3 3 
0.04 2 
0.05 0 
0 0 8 5  
0 1 0 5  
0 1 4  0 
0.0 0 7 
0.0 2 8 
0.036 
0.0 4 4 
0.064 
0 0 8 3  
0 3 5  7 




0 2 2 1  
-0279 
-0322 




.0 1 6 7  
0 2 3 6  






D l 9 9  
.02 0 6 
.0289 
0 3 7 6  
0 5  0 3  
.0650 
0 8 0 0  





0 5 1 0  
.0647 
-0997 
0 8  0 1  




-04 3 5  
-0718 
135 6 4  
.~ 
.0891 
D l 8 4  
- 0 2 2 1  
-0255 
-0382 




0 1 6 8  
.0232 
a203 
0 2 6 3  
D 3 5 1  
-0469 
0 6 4 7  




1 0 7 0  
1758 
1 2 7 2  
2 2 5 2  
2 1 1 7  
2 3 6 1  
0 4 0 8  
.08 6 5 
1 1 0 1  
1 3 1 8  
1 9 4 4  
1 7 7 0  
2 4 6 2  
2 2 3 2  
0 4 2 2  
2 0 8 7  
D 8 5 9  
1 3 1 6  
L 7 4 5  
8 1 6 8  
2 4 6 0  
2 7 6 4  
. 0 4 1 4  
0 8 4 0  
1 0 4 7  
A 2 5 7  
1 6 3 8  
a000 
2 5 3 5  
2 3 3 1  
.0356 
. 0 7 2 4  
a 9 1 4  
1 1 0 1  
1 4 7 3  
I 8 2 5  
8 1 5 7  
2 4 1 7  
0 2 9 6  
-0615 
0 7 9 2  
0 9 4 9  
3 2 5 8  
1 5 7 8  
1890 
2 2 7 1  
. a 2 5 4  
.OS76 
.0868 
0 7 3 5  
1 1 4 3  
2 4 1 8  
1 7 4 8  
2 1 5 2  





0 0 0 9  
.0001 
.0012 
- 0 0 0 1  
0 0 0 0  
0 0 0 1  
DO01 
"0003 
. 0 0 0 1  






D O 0 1  
.0002 
0 0 0 4  
0 0 0 7  
D O 0 1  
- 0 0 0 2  
.0002 
.0001 
. 0 0 0 3  
0 0 0 3  
0 0 1 3  
a a o o  
D O 0 1  
a 0 0 2  
.0002 
- 0 0 0 2  
n o o r  
.0002 
D O 0 6  
-0016 




0 0 0 0  
9 0 0 2  
a005 
0 0 0 9  
- 0 0 0 1  




0 0 0 0  




. 0 0 1 1  OD01 
. a 0 0 1  0 . 0 0 0  
ROO4 OD00 
.0 0 0 5 0.0 0 1 
0 0 0 8  
0.0 1 0 -0 0 0 3 
0.001 - . ooo5  
0.000 -.00L9 
0.0 0 0 -0 0 0 6 
0.001 .0002 
- 0 0 0 0  "0001 
-0 .000  a 0 1 7  
0.001 - .0002 
0 0 0 4  - D O 1 2  
01307 -DO20 
- 0.000 13001 01300 . 0 0 0 2  
- 0 . 0 0 1  -.0009 
- 0.0 0 0 -.O 0 0 2 0.001 - 0 0 0 2  
0 0 0 3  -13011 
0.003 -.0005 
0.001 a 0 0 4  
0.00 a - 0 0  o 3 
0 0 0 2  -.a017 
0.002 - .ooo7 - " - 
0.002 
-.oo I 3 0.00 1 
-.oOOi 
0.00 2 
- 0 0 0 0  - 0 . 0 0 0  
-.000 4 
- B O 2 6  0 . 0 0 4  
- .0009 0 0 0 1  
- 0.00 0 .00 0 0 
-0 .000 
-0001 0 0 0 0  
-.0001 - 0 . 0 0 0  
"0 0 2 3 0.0 0 1 
"0034 0.005 
- 0 0 0 3  
- 0.00 1 "00 0 3 
0.000 - 0 0 0 0  
- 0 . 0 0 1  - D O 0 3  
0.000 - .0016 
0 0 0 2  -13017 
0 0 0 2  - 0 0 2 7  
- 0.000 .OOOI 
- 0 . 0 0 1  
-.0003 - 0 0 0 0  
-.000 3 - 0.001 "0002 - 0 . 0 0 1  
-*)000 - 0130 1 -13000 
0.002 -13010 
0.001 -DO19 
30 - NACA RM A57KL4 
TABU V. - AERODYNAMIC CHARACTERISTICS OF’ WING-OFF C O ~ G U R A T I O N S  
AT f3 = 5O 








* 6  
a* 
- 0 5.9 - 0 1.9 
0 O O . l  





- 0 5.9 
000.2 
- 0 2.0 





- 0 6.0 
0001 
- 0 1.a 
0 0 2 3  
0 0 6 1  
0 1 0 1  
0 14.0 
0 17.9 
- 0 5.9 - 0 2.0 
O Q O S  
0 0 6 1  




- 0 5.9 - 0 1.9 
0 0 0.1 
0 0 2 8  
0 0 6 1  
0 l o a  
0 14.0 
0179 
- 0 6.1 
0 0 0 2  
- 0 1.9 
0 0 2;o- 






0.0 0 3 
0.0 0 0 













0 0 1  2 
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(a) Dimensional sketch of cmplete model. 
Figure 1.- Moael details and dimenaiona. 
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(b) Details of canard. 
F i w e  1.- Concluded. 
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(a) M = 0.70 
FigUre 2.- Lift, .drag, and pitching-rccm?nt characteristics with the canard on at constant 
deflection aag;Les ana with  the canazd off.  w v3 
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(b) M = 0.9 
Figure 2.- Continued. 
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(e) M = 2.22 
Figne 2.- Concluded. 
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(a) M = 0.70 
Figure 3. -  Variations of canard normal-force and hinge-moment coefficients 
as a flznction af angle of attack at constant deflecttan m e a .  
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(e) M = 2.22 

















.6 .8 1.0 12 1.4 L6 IB 2.0 2.2 24 
M . 
Figure 4.- Variation of maximum  lift-drag ratios, lift-curve slopes, 
m i n i m  drag coefficients, ana a e r o m c  centers as a 
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(a) M = 0.70 
.@re 5.- The  effect of configuration  change8 on the Lateral- 
stability  characterietics as a W c t i o n  of angle of attack 
sideslip anaes .  - 
. 
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(b) M = 0.90 
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(c) M = 1.00 
Figure 5. - Continued. 
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(d) M = 1.30 
Figure 5.- Continued. 
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(e) M = 2.22 
Figure. 5 .  - Concluded. 
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(a) M = 0.70 
. a r e  6.- The effect of canard deflection on 'the lateral-directional 
characteristics wlth the ver t ical  tail on and off as a function of 
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(e) M = 2.22 
Figure 6.- Concluded. 









(a) a = OO 
Figure 7. - Variation of AC,/p, AC!y/f3, and ACdp a8 a function of Mach 
number at constant angles of attack  with  the canard on and off with 
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(c) a = IS0 
Figure 7.- Concluded. 
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